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PLANNING, RESEARCH, ECONOMICS 


MINTYAZMASH'S MANAGEMENT, RETOOLING POLICIES DISCUSSED 
Moscow IZVESTIYA in Russian 16, 17, 18, 19, 20, Dec 


(Series of articles by IZVESTIYA correspondents M. Berger, A. Druzenko and V. 
Romanyuk: "19 Kalinin Prospekt: Letters from the Ministry") 


Management Attitudes, Red Tape 
[16 Dec 86 p 2) 
\Text) A MEETING OF THE COLLEGIUM 


On Saturday, 18 October, the ministry's corridors had been buzzing with people 
Since early morning. A major meeting was being held. 


There was a sign over the room's door: "Meeting in Progress. Question No.” 
This time there was no number shown. 


This is a special collegium and there is only one question. 


A month earlier a party meeting inthe Krasnodar Kray had given the 
Mintyazhmash's (Ministry of Heavy and Transport Machine Building) activities 
an evaluation that literally called for sober reflection and decisions on the 
part. of its workers and managers. How could it be otherwise when the talk 
around the nation is that the ministry is a seat of conservatism and that the 
branch's personnel have a poor command of the new management techniques? 


Minister S. A. Afanasyev began his speech to the ministry collegium with those 
unbiased words and a tense silence immediately spread throughout the hali. 


What followed was not a traditional report but rather reflections expressed 
out loud. From tige to time the minister pressed buttons sounted on the 
rostrum, the room lights dimmed and the rear wall turned into a screen on 
which slides of tables and diagrams were projected. Everyone looked at the 
numbers and charts which seemed to cause obdvious surprise among the 
participants. Even the minister, having paused to allow the others to study 
and adjust to the information, interjected, "Look at what is happening to us!" 











Thi. was followed by what must be called extremely critical and self-critical 
comments. What else could be expected when every table of indicators appearing 
on the screen reflected not optimism but the reverse. 


Meanwhile, the topic turned to the branch's key, critical and substantial 
effect on the pace of scientific and technological progress, as well as on the 
acceleration of this pace. Like so gany others, the branch does not have any 
counterparts with all the pluses and minuses that derive from such a 
relationship. No one else is responsible for the products with which the 
Drancn is entrusted (one-of-a-kind rolling mills and presses, drilling rigs, 
excavators, diesel locomotives and railroad cars). Therefore, our economy's 
condition is adversely affected by the fact tnat in the first six gjontns of 
this year 66 percent of the ministry's enterprises did not fulfill planned 
deliveries (the figure was 44 percent in 1964, when the branch was undergoing 
a bdroad-reaching economic experiment). The qualitative indicators have also 
worsened. While 15 percent of the enterprises failed to meet their labdor 
productivity increase assignments two years ago, 27 percent have failed to do 
so in the first half of this year. The corresponding numbers for lowering 
production costs are 7 and 33 percent and those for revenue are 10 and 3) 
percent. 


The two-and-a-half hour report ended and was followed by several hours of 
tumult. We never lost the feeling that we were watching a dispatch office 
rather than a meeting discussing oranch sanagement strategy. Sergey 
Aleksandrovich Afanasyev knew tne situation at each factory, stepped into eacn 
question, gave his evaluation to everyone, repeatedly roze from his seat and 
conducted a dialog with nearly every speaker and pressed many speakers. He 
gave practically every speaker a warning: "We need a plan!” 


Meanwhile the agenda contained only one question, out it was a very important 
one: How to restructure and how to work in new ways. The much-needed 
conversation nevertheless hid the brancn’s current concerns. By the way, from 
time to time there was sporadic discussion of the Dureaucratic style of 
management. 


"I must state in no uncertain terms," said Uralmasnh’s general director Igor 
Ivanovich Stroganov, "that some ministry decisions are impulsive in nature anc 
often reach those responsible for execution only after their deadline has 
expired! At the same time strategic questions go unresolved. For the five- 
year plan we were given a production volume growth target of 33 percent and 
the product line plan was increased by 67 percent. Different offices approved 
aifferent indicators and there was no link-up of these indicators." 


Yevgeniy Aleksandrovich Motsegora, general director of anotner of the branch's 
giants, the Novokramatorsk Machine Building Factory, approached the problem 
from a somewhat different angle. 


"The only thing demanded from us is a count! Commercial production counts, 
implementation counts, tonnage counts, item counts and ruble counts. Why? The 
user needs the end result and that is our gachines." 














But these are isolated remarks which touch upon the principles and style of! 
@anagement and which arose during the conversations aDdout current production 
matters. 


It would be unjustifiable tc claim that ministry workers ave not concerned 
with questions of tne future. This is where, after considerable work, the 
branch's annual and five-year plans are formulated and agreed upon, where 
targeted and consolidated plans are developed and where the iimits of 
enterprise technological re-equipment are planned. All of these plans require 
the developers to work with an eye to the future. Nevertheless, today sore 
attention and efforts are devoted to the resolution of current problems. The 
overall perspective becomes an odject of analysis and attention only it is 
shifted from the future to the present. 


There was a hope that a decision of tne collegium would cause a shift of 
emphasis. In fact, ministry tasks for increasing management efficiency in the 
future were mapped out in the main body of the decision. Later, however, in 
the appendix where specific measures and actions were taken up, everything 
reverted to the familiar circle. The first, and thus the most important, point 
was the establishment of assignments for fulfillment of tne fourth-quarter 
plan. Of course, there was a point about a change in style Dut, notably, it 
was item number 10. 


The meeting of the collegium seemed to us to reflect the typical 
characteristics of a disease of godern ganagers (not confined just to those 
working in the Mintyazhmasnh); they are obsessed by the present. 


THE THIRD TIER OF A TWO-TIER SYSTEM? 


The ministry's bureaucracy functions within a defined structure. Until 
recently, two types of subunits predominated in this structure. The first 
consists of functional ganmagement administrations (ecomomic planning, labor 
and wages, capital construction, equipment, finance, and personnei and 
educational institution management) which encogpassed the entire orancn, 
although each operated within its own expertise. The second type consists of 
specialized offices in charge of individual sudsectors. 


It is a conventional structure and we speak often and persistently about the 
need for improving it. It must be emphasized that we are improving it. The 
decision to change branch management to a two-tier system can be listed among 
the revolutionary measures. Just what does this mean? Specialized offices such 
as the All-Union Industrial Associations (VPOs) have played their role in the 
development of branch complexes. sut they nave outlived their usefulness today 
as the lower level nas become stronger. A decision was gade to eliminate thea 
and link the enterprises anc production associations directly to the ministry 
and its functional management administrations. 


How has this revolutionary measure bdDeen implemented at the Mintyaznhmasn? Half- 
heartedly until now. 


Some of tne VPOs have actualiy Deen dissolved. Three, to be exact: 
Soyuzmetallurgmasn, Soyuzteplovozputaasn and Spetsteknnologiya. The 














enterprises forgerly under these associations are now Ddeing sanmaged accordin 
to the two-tier system, Out mot all of them. There used to de a total of seven 
such enterprises in the oOranch, now there are 2). A three-fold increase! [his 
would seem to de significant growth, dut let's not rush to conclusions. 

The truth is that the ginistry nas four specialized central doards operating 
according to tne old gethod: Glavgormasnh, Glavpodyesgtransmasnh, Glavvagon and 
Glavdizel. Of course, we weve assured that their functions have change¢d in 
comparison to tne former VPO structure. How? Well, they explained, only in 
that material amc equipgent supply, finance and some otner functions had deen 
transferred to the functional ganagegent administrations while the central 
coarcs, they say, are only : ft with operational control over production and 
tecmmicai policy. Sut whether you call tme subumit an all-union industrial 
association or a cemtral Soard, if it mas operational autntority amc can affect 
the future it constitutes yet another (a third?) tier of a two-tier systes. 
Furthermore, two-tairds of tn cranch’s enterprises anc production 
associations are still subordinated to central doardcs. 


Chnaracteristically, it seegs the sginistry anc its economic planning 
administration nave developed a plan for switching the orancn to the full two- 
tier system, Sut the plan regains in draft fors. wny? 


"They're used to working with the central oSeards,” explained Lyubov 
tolyevna Susyatskaya, chief of tne ecomomic plamming administration. 
"That's why the former structure is still in piace.* 


Hadit is certainly a powerful fac » dSbut there is gore to the situation. In 
our opinion the sinistry is retaining ¢t central Soards in the two-tier 
structure bdecause it does mot went to release soge of tme reins of power to 
the enterprises. 


This gamagement “stinginess” is Decoming 2 ¢drawdack DSecause the Sureaucracy’s 
work is umintentionaliy Ddeing shiftec to a short-sighted outlook gore suitec 
to solving operati l questions rather than strategic ones. 


ACCELERATION AND THE FLOW OF PAPERWORK 


Just as any “polite” conversation selcog avoids tme topic of the weather, it 
is 2 rare pusiness discussion that does not touch the subject of paper; “paper 
is overwhelging, ammoying amc stifling. 


It is a perpetual tnese. 


Nearly ©0O years ago Sergo Orczhomi«icze spome, passiomately as usual, o 
fondness ganagers nave for creating paperwork. Sringing up the example o 
Mossukno Trust's accounts which occupiec !j volumes and 7354 pages, he said, 
"It’s mot enough that people write, sake fools of themselves, grow stupic anc 
tnegselves don’t umderstand what they write, we are mot in a position to sort 

what is written in (these documents)... it alloc down to the fact that 


gan is engaging in correspomcence witnm nigselr.* 











Now today a leading collegium almost repeats the exact same words. in the 
Binistry om the ewe of the collegium meeting there was an amalysis of the 
nature of internal semorandca which revealec some curious facts. For example, 
on the day tie amalysis was conmductec the deputy chief of the gain production 
administration informed the personnel administration in writing of tis 
oO jection to the collecti of administrative fines fru@ tae ganagers of some 
enterprises. The chief engineer of Glavgormas® | ¢iately sent letters with 
am appencixz amd references, amounting to "3 pages. ‘to two central oteard 
ehniefs. The sudject: fulfillment of specific comsolidated programs. Sow can we 
fail to understand tne ginister wmeu he indigmantiy points out: "Soon they’ 
start writing to each other when they"re in the same office." 


45 i353 & Surprising paracoxr: everyone seems to agree that the creation of 
paperwork ust Se ended once and for ail. wt nevertie_ess tie a2lELgnty 
Gocument comtinues to rule umcheckec amc remains invulneratle. 


In August the Central Statistical Administration examinec the use of illegal 


accounting techimiques at 30 Mintyacimash enterprises. Some '35 forms were 
foumc to de in viclation of established standards they comtaimec 140,000 
indicators! | Investigators at cane of the factcries found 57 thousand 
ingicati of improper accoumts which were lever tne _ess accurately 


represented during the year. 


Tais is the situaticn at the ginmistry. The paper flow iz a sinsgle sain 
administration for desigm and capital comstruction for seven months tiis year 
\such a2 period Bas Seem adoptec anc tiere are gwomtnly corrections for yjaper 
flow in each administration) comsisted of 3305 incoming amc 2020 outgoing 
documents. That seams [0 central Soarc workers tac searly 3500 “document 
units” to contend with. This is (actually this sfould Se) in additicnz ¢ 

normal cuties. Now. if we comsicer tiat at tie same time these acministration 
perscmmel perticipated im the preparation of U0 ministry decrees, 54 %soarc 
decisions and 30 protecols it secomes clear tiat it must se difficult for 
ministry comstructicn strategists to devote time to their prigary jcts. 


It cammot be saic that the ginmistry is act struggling against tie creation of 
paperwork. They are struggling! They issue directives, ‘ley pumism tiose wo 
reques= ummecessary reports 43 wel. 423 tiose mo gregare tiese regoerts acc 
they nave even introduced a special inspection office to moniter the progress 
of the struggle. It cammot Se said tiat this work is fruitless, wt tie 
insignificant partial sature of tie results confirms tie axiog tiat tie 
proGlem cammot Se solvec oy a2 Single cirective. 


The proOlem is sot sigply that the workers are addicted to creating paperwor«. 
The same virus Sas affectec gany of the ministry’: associates. There is = 
enormous low cf surplus paperwork Setween the ginistry. JSSR Gosplan, tie 
Ministry of Finance, tie State Committee for Science amc Tectmology anc tie 
USSB Coumcil of Ministers" Sureauw for Machine Guilcing. Zach department tolids 
tigmtly to its set of imticators amc tie relatec paperwork Suwreaucracy. 


according tc estigates oy Academic. T. Zaslavskiy,. 500 Sillicn gamagement 
operations take place annwally im this country. To this we gust acc az equal 
number cof somitcring cperations. According to tie system acoptec, scone of 
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mat tine mature of time restructuring ar, %t O@ more precise, time alsence of 
restructuring. Une commissiom came $2 Wie starp comolusionm tat tie ores 
madiqQuartiers tas got crestructured iteell im tine required oanner and ira 
MIMLOLStretive metic clemrly were domutant over economic metiiods. 


We gdom"t Oellewe ils Came a 2 Great surgrise So ministry workers: Shey snow 
stere Geir erroars are. Fit, as @cocoMlec Perum ploneers Wey are used Go 
mre eualted evaluations. Negative results are unfamiliar, gawriilal and Oring 
fortin oijections. fare is @ small bat ullustorative segment of tie nee 
record. 


\. LiSieairow, Gamay gimister: Te datt af tm decision stows wrat 
Vio yancities tam"? repularly Boog tew anagem grilles With Wraxntiuce. 
We WOU Lie Ut to Oe worded as follows: "iit yaezimesin is not yet withrotucing 
acOnOML® lanagement metinats un am adequate Tanner. 


i. Kromyakow, G@eputy ciairmam af tne Coumil of tim Umiom’s Hutwet ant 


*lanming Cammiissiionm: You team you want to depart from storict waorting? 
\. Qeaisemarow: Yes. We really tawe wuntorotuced cew metiods. 


i. Veretenmiiiow, All—“Jitiom Osmtioral Qoumenl of Trade Unions ¢eguiy departinent 
mets OC gam" titi ut would de rigmt to sottem tie language. We surveyed) 1 
2 your enterurises to Tint out tow well workers ant specialists toew tine Tew 
Ilmcagement meiiitots. very whird gersom tad 2 veague idem about tiem, while W- 
'S percent amew gotitimg at all about tem. A concept cam omly te unterstood uf 
LS teEcomes 2 gart af ame"s smowletge. tow cam Wis taggem Uf people = aren't 
2vem aware of tie grumciuples’ 


‘. Parysitkure, Geguiy: Une dew system was only Seem im opereiugm Un Wie Orwie 
mr one year amt tiem all tie inticaters fell. 


. usyateayae: chief of Wintyacimasn'’s irosnomuc Planning Adimuistratiiom: You 
say ime indicators Tell, mat quer gace rose! 


b. (iomyakow = we" re Biting ie iwpressiom Dat Lyawow Vets TORI Lets s 
usyatskaya| ius mot oeing completely objective im ewaluatiug te g“inistiry"'s 
Situation. Yow dom"t tave any movement,. Snes ae goum alom a defore anc 
nie economic eaperiment is mot belog~ gusied Corward. 
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1Troeugnt iif Ui Ghetrc fearts and minds." Many Llunks im We mw canawgenent 
system fave Oeem furged Setind tie gimistry"s wa cls ant im its offices. These 
UIC lui tees of estainlisitumg stable standart and agset allocation Sizes, a2 
sell as metinads for cistrimting crigits ant guties Oetweem Uren) Neadtiquarters 
mig Die enter gurises. 


the start was SICOuUreeume- A ot Tas actually Clatged at ie enierygruse weve 
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TECeIne apparent Ghat o> wam Oaiud.. Wow my Omrenem faye converted Up Gal! 
SWreneiuing and smeul-suppert,, Winrtyaectinasih am a ‘ommie ot! Glee second group wo. 
wait untill jth. Imly tire of Ube enternmriusem (Urauoaeih,, VWoreneszt''s 
fudckermasin ani Lvew''s farweyerm)) willl sat aut am tithe rend th preifitenwotyy on 
19iu77.. 


“Og lw DETeygeINen Gotiltcuems ame supmlemuntinedt witth Gite mmuriyler of! seal 
Cummee and sell auppert,.” Lyulow ineitolyeyvnm dusyatuiaya Umlus um «wal 
HrLuMeueM Um ter velicm. 


"Cam you Unwin ot Nb Oudvetary aomygmentoel! > pret ~—— oot avem ciara 
Mass agsetice.. We lave Distmlculatied aw amunrcem of asset Cormeaiiem. Un ie 
Witle,, we aire CuulUy suisse) under tinge mew Waragemunt syetem!'s: Gomilitoss:. 


Nevertinelesm, dime Gask off Oreskdnmg oe Gel cam wen assigned 
Wintyactimusin. 


"aw, ltt Sumskdy aasiueiiatiiom is a livenge exanpue of? working in tie Stell 
Umar maie.."" 


{> Oe sure, tile economic experiment is om sports event... Trose with speedJric 
Weciucm xylene Simul Oe ie orem tip am Corwin... Wwenrywininge Wath lar 
am «Gime Un WS arem Oy Wintyactmesin specialists up net wertinuesss ow [fer 
Mis is wrath was learned by tie oeianders om tie Kaun use, the 
Giistay wf ie itlertoricml Rmapment Uniustiry Hunt 6@vem aariuer ow ie 
Winistiry ef Instrument Mexding,, Autbomatoiem Gyudyoent ani Cantor. Syetemm ain 
ie Wimustary of Oramicmu ani ’atrreleum Machine Huai... Gib tute bs pees 
we must ap Curtiner,, gare decisively and ata 


lyutow dAnaiinlyevnm tld tine curteum starry off am artiicue@ sie wrote i> apr ln 
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because as the boundaries of the experiment grew, the pioneers stopped 
receiving the "manna from heaven" in the form of metals and other materials 
initially distributed with a bright red ribbon labeled "Experiment." It's also 
possible that some thought that the experiment's principles, its economic 
tools, would operate automatically, something that, unfortunately, did not 
occur. 


ITSELF IN TROUBLE 


When evaluating the work of a factory, central board or branch we first 
consider the way in which the national economy's need for goods such as diesel 
locomotives, metal-cutting machine tools, diesel engines, cranes and the like 
are satisfied. Then we consider item or tonnage counts (we are used to 
counting even rolling mill production in tons; the more metal used, the better 
for the manufacturer). Now the criteria for production leaders include 
technology level indicators, service life, reliability and survivability. Only 
after all this do we address the sometimes rhetorical question of the cost of 
production. 


What is the real cost? Once we change to self-financing and self-support this 
will be the leading criterion. 


As we have already told the reader, we arrived at Mintyazhmash when it was far 
from being at its best. The entire branch's financial position has worsened. 
The revenue shortfall for the first six months of 1986 was 25 million rubles 
and at eight months the figure has climbed to 40 million rubles. The 
assignments for reducing production costs have not been fulfilled. 


We discussed the problem with specialists from the production cost and revenue 
planning department. Experienced and Knowledgeable people are hard at work 
here. Just like Ms. Busyatskaya, Yekaterina Yegorevna Razuvayeva, the 
department chief, has been working at the ministry for 20 years, since it was 
established. Many department workers have been through advanced production 
training. 


With them we are trying to determine what has happened to production costs. 
Ye. Razuvayeva spreads her hands ina gesture of helplessness: although 
production cost is the mirror in which the work of all ministry services is 
reflected, her department has no effective means of influencing these 
services. All there can be is an analysis of non-productive losses. One 
factory had defective output, while another exceeded resource utilization 
Standards; here the financial people miscalculated, while here there were 
excessive expenditures for the development of science and technology. 
Meanwhile the excess had been added to production costs. 


To be sure, analysis is important. Without analysis one cannot reach a 
decision. What decisions were made in these cases? Again the amount of 
paperwork, orders and written and oral memoranda increased sharply. A number 
of directors, their deputies and chief accountants were called on the carpet. 
In the production cost and revenue planning department we were shown a bulging 
file containing copies of letters sent to various central boards of this very 
ministry. The content of the letters was nearly identical in each case: 








production cost reduction assignments are not being fulfilled; high losses due 
to defective production; materials usage standards exceeded. The letters 
contained requests to establish supervision over the fulfillment of measures. 
Finally there was a demand: answer by a specific date. Where are the answers? 


"We really didn't expect any," says Ye. Razuvayeva. "The important thing was 
to remind the central boards." 


"What, they don't know?" 
"They Know, but there isn't any supervision." 
"OK, but the situation has changed now, hasn't it?" 


"All in all it hasn't. The main demand is to follow the plan. Not much 
importance is attached to our recommendations." 


Incidentally, the planners do have effective tools, they are just being 
modest. The lowering of production costs is an asset-forming indicator: each 
one-percent reduction increases the material incentive fund by five percent. 
But when the plan heats up--and this happens quite often--economic management 
principles have to be cast aside. Let's consider the consistency indicator: 
nearly three-quarters of the branch's production has been accomplished in a 
third of a decade. An out-of-town collegium meeting was held in Voronezh to 
Study the precisely planned ideal production rhythm of the Rudgormash 
Association. What changed after that? Almost nothing. In most enterprises the 
wheels of production hardly move at all during the first part of the month. By 
the end of the month there is a rush and each day sees a 2- to 3-fold 
overfulfiilment of the plan. More often than not the numbers can be brought 
into correspondence with the plan, but at what cost? Also, rush production is 
paid for in reduced quality, improper resource utilization and increased 
production costs. 


The economic responsibility mechanism is not coming into action. Instead, 
there are efforts to replace it with the customary voluntary methods which 
time and again result in low efficiency. 


EVEN HEADQUARTERS DOESN'T HAV® THE POWER 


Now factory directors and ministry leaders are both saying the same _ thing: 
they don't have enough power. Just what kind of power are they talking about? 
The directors mean the power to independently formulate a plan and distribute 
assets. The minister essentially has the same thing in mind, except at the 
branch level. 


As the situation was set up by the party congress, the ministries must provide 
the economic, methodological and authoritative base so that the enterprises 
can operate independently (we emphasize, independently). They are obligated to 
actively assist the directors in formulating balanced plans and to supervise 
resource allocation to these latter. Once they have started to "earn" these 
resources, the enterprises are not always able to use them, especially on 
needs arising from restructuring. This is where the ministry's help is needed 
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and not one director refuses this Kind of guardianship. Often, however, the 
ministry would like to help but can't. Why? 


"The question of expanding enterprise power cannot be addressed without 
solving the problem of expanding the authority of the branch headquarters," 
answers L. Busyatskaya. "We admit we are criticized for the multiplicity of 
plan indicators. But we only plan those items envisioned by the new 
conditions: implementation, productivity, production costs and product lines. 
This is what our economic planning administration handles. There are another 
60 indicators in the new equipment plan, 40 in the capital construction plan, 
9 in environmental protection and 7 in the management system improvement 
section. The authorities communicate indicators to us and we naturally pass 
them on to the associations and factories." 


"So, the ministry is a messenger." 


"Our efforts to infiuence the situation are reflected by repeated references 
to the Council of Ministers and Gosplan." 


"And what happened?" 


"Nothing! They promised to reduce the number of product line indicators for 
1987 from 396 to 242. We have received a plan draft which contains 53 items 
from the Council of Ministers and 305 from Gosplan! Everything is nere: from 
how many diesel locomotive, railroad cars and diesels to the number of 
castings, forgings, die forgings, and so on. It makes no sense, why plan 
the intrabranch process stages which in the final analysis result in a 
finished product? But, discipline is discipline. We passed on more than 350 
indicators to the enterprises and Gossnab is adding on another 600." 


Why s0O many? Because Gospian, Gossnab and the others wili not monitor just 
those items which affect the national economy? It would be better to transfer 
all other items directly to the enterprises. This would be a true step toward 
expanding the independence of the lower level. However, Gosplan and Gossnab 
still actuaily formulate the plan and the ministry only monitors the 
fulfillment of assignments which are often unbalanced. No one except the 
enterprises is actually responsible for any departure from reality. 


This year there was a 10-percent shortfall of rolled metal product in the 
production plan of the Voroshilovgrad Diesel Locomotive Buiiding Association. 
Overtime alternated with downtime. The association repeatedly called this to 
the attention of Mintyazhmash, Gossnab and Gosplan, but there was no real 


improvement. 


Attending the collegium meeting, 1. Sukhov, the association's general director 
stated, "The plan is being fulfilled through a combination of indirect 
methods, overloaded capacity and, above all, the exhaustion of our production 
reserves. Measures were planned to save metal, but not one was implemented Dy 
ministry services because there was no time for them and they went against the 


plan." 








But ministry workers do not operate in a vacuum. Their actions are aiso 
regulated by indicators, standards, statutes and instructions. For example, in 
violation of all provisions and principles of the new management system, the 
USSR Ministry of Finance continues to plan revenues and expenditures for all 
items. The authorities are not in a hurry to relinquish their powers and the 
ministry is also not rushing to do so. 


Today we must recognize that nowhere in the economic experiment are there any 
elements of fundamental reform. Many central bureaucracies which determine the 
extent of the ministry's independence do not agree with the idea of even 
partial modernization of the existing management system. As a result, 
everything is still leading to a reinforcement of tne poorer aspects of the 
Management system. The restructuring has not affected planning and control 
methods and little has changed in the areas of materials and equipment supply, 
the financing and credit system and pricing. 


As we have seen, even the basic condition of the experiment, the reduction of 
indicators planned from above, is not being followed. Now there is an 
especially important step facing the experiment, the mastery of the principles 
of self-financing and complete self-support. Mintyazhnhmash was given a year to 
prepare but time has flown. In ali fairness we must repeat that overcoming the 
stereotypes is not entirely in the hands of the branch headquarters. The 
predicament is that our central management authorities, cailed upon to issue 
methodological instructions and to actually restructure our economic 
practices, are removing some stereotypes slowly. USSR Gosplan, the State 
Committee for Prices and the State Committee for Science and Technology 
continue to release a number of old-style directives. In other words, there 
hasn't been much of an experiment. Now who can guarantee that the principles 
of self-financing and self-support won't also be restrained by obsolete 
management methods. 


Moreover, the fundamental economic reform referenced by the 27th CPSU 
Congress, which involves the lower level--the factory, shop and brigade--to a 
great extent--must influence the entire system of centralized, planned 
management. Under these conditions of releasing strict directives from above, 
there can be no demand for the introduction of economic management methods 
from below. Each level must bear its share of responsibility for 
profitability. 


EQUIPMENT USAGE, OBSOLESCENCE, PRODUCTION 
[18 Dec 86, p 2) 


(Text, ATTENTION: OBSOLETE MACHINE! 


We would like to start our discussion of equipment with a letter from V. 
Anikina, an engineer-instructor at the Pechora Locomotive Depot. He provides 
us with first-hand information from the Pechora Depot, a major facility for 
testing new equipment. 











"First I must say," writes V. Anmikin, “tnat today in this country we don't 
have a single locomotive that would fully satisfy modern demands. I remember 
tne high hopes we had for the then-new 2TE 116 series. But the machine took so 
long to finish that the units now in series production are obsolete. 


Right now at the depot we are conducting operational testing on a promising 
new diesel locomotive, the 2TE 121. This locomotive's traction characteristics 
exceed those of any series-produced locomotive, but its development nistory is 
repeating its predecessor's fate. Ten years have gone by and the unit is still 
"green." Measures are regularly adopted to fix shortcomings but there's no end 
in sight. Our pleas to Mintyaznmash and the Ministry of Railways have had no 
effect." 


How much of what this engineer-instructor says is true? We will try to find 
out. 


Three months ago, in writing about the lives of Voroshilovgrad locomotive 
Duilders we detailed the critical situation building at the enterprise. There 
was a real threat tnat the 2TE 10M locototive, the basic line produced there, 
would lose its State Seal of Quality with all the consequences that derive 
from such a loss. 


Uufortunately, this occurred. Not long ago the locomotive was reduced to the 
first category. This is "“unfortuiute,” not because it deserved a better 
evaluation, but because our major rail authorities deserved a locomotive which 
wasn't just a good one satisfying worldwide standards but one which exceeded 
these standards. 


Workers at Voroshilovgrad and their ministry colleagues until recentiy 
believed in their aging creation. The sharp "no" from Gosstandart was 4 
painful but customary blow to Mintyazhmash. Recently the mark of the nighest 
category has fallen off branch products like leaves from a tree on a windy 
autumn day. In the last year alone, 78 types of products lost the seal. Sooner 
or later you stop smarting and begin to adopt a philosophical outlook: that's 
the way it is in manufacturing so they say. 


Furthermore, although a bad situation, it's easy to explain when machines 
which were once progressive become obsolete. It is hard to explain new 
products slated for production which do not satisfy current demands. Last year 
only 5 of 49 branch products meet the standards of the highest quality 
category. If this is a technology policy, what is it trying to achieve? 


The ministry's plans cali for bringing 90 percent of its production output up 
to worldwide standards during the five-year plan period. This is a gore than 
grandiose plan if you consider that 56 percent of the mineral recovery 
machines, half of the lifting and hauling machines and none of petroleum 
drilling rigs meet worldwide standards at this time. To understand the extent 
of the goal planned we probably need to study the mistakes of the past, 
including the history of 2Teé 10M locomotive. 


It was placed on line in the early 1960s when it compared favorably to its 
predecessors in terms of power and economy. But a machine becomes obsolete in 








less time than needed for a child to reach adulthood. That's probably why its 
age is easier to ignore, there are no wrinkles and no sickness and none of the 
other signs of aging are present. 


One of the reasons for the problem witn the locomotive is, as we have stated, 
is the lulling effect of steady demand. No one else makes this type of 
equipment. Therefore, our range of selection is similar to that in the 
familiar joke in which God introduced Eve to Adam and said, "Choose yourself a 
wife." There is yet another reason why the Ministry of Railways is attached to 
the old locomotive. It has been used for many years and there a large number 
of repair facilities devoted to this common locomotive. In short, internally 
the affected parties are not interested in renewal. This fostered the ideal 
conditions for the locomotive'’s obsolescence. 


Let us recall the essence of the Voroshilovgrad workers’ message: give us 
another diesel and we'll build a nigher quality unit! fhe persistence with 
which this argument is advanced is based on the fact that the 2TE i10M's 
Giesels come from a factory under another ministry. Nothing affects us as 
fundamentally and as irreconcilably as the behavior of our as*ociates. 


How does the situation look from this tall building on Kalinin Prospekt? An 
attempt at summarizing everything heard about tnis matter would look something 
like this. 


CAUTIOUS OPTIMISM 


They tell us, of course they are wholeheartedly in agreement with the 
responsible task entrusted to them and that in the next five-year plan they 
will switch to series production of the modern 2TE 12! locomotive, out there 
is a serious lack of capacity for producing new diesels and for sanufacturing 
the new locomotives themselves. The capacity is not growing satisfactorily at 
this time and this is a reason for concern. 


We must note that these words are most often heard in parts and from various 
people. The higher the position, the greater the optimism, while the alarm and 
doubt grow as you get closer to the factory. £E. Vasilyev, deputy chief of the 
ministry's main technology administration, assured us that the program for 
manufacturing the new units would be fulfilled and even exceeded. On the other 
hand, V. Tsyganok, the association's party committee secretary, explained that 
the switch to series production of the new locomotives would take 15-20 years 
at the current pace of preparation. The ministry departments, always hoping 
for the best, are located somewhere between these two extremes Dut meanwhile 
they share the concern of those at Voroshilovgrad. 


The different positions are not explainec so much by personality or knowledge 
as by differences in duties. £E. Vasilyev, directly responsible ‘or the 
technical level of locomotive building, simply cannot doubt the future of 2TrE 
121 production--duty requires hig to believe in the future support and current 
hopes of the branch. 


"Here is the exact program,” says Eduard Fedorovicn [Vasiliyev]) as he hands us 
folders of orders and decisions. The overfulfillment and catch up are all 
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tnere, but they are "shifted to the right,” toward the end of this five-year 
plan and the beginning of the next, and if something is not done it might even 
exceed the latter period. 


why must an innovation travel such an arduous and prolonged path and why does 
a machine become obsolete before it is in mass production? This is mat VV. 
Anixin, the engineer-instructor we met above, has to say: "It is clear from ay 
discussions with designers that they don't care whether they are working on 
new or old equipment. The interest is identical--that is, totally absent. 
Myself, I would have a contest to see who could develop the new locomotive 
fastest, with the best quality and most economically. There would be no 
skimping on the prize. Half the cost of an unreliable locomotive expended on 
specific incentives would more than pay for making all the rest reliable.” 


In our opinion, Viktor Mikhaylovich [Anikin]) underscored the most important 
point, that of economic disinterest in the development and manufacture of new 


equipment. 


Today the most important incentive criterion and the fundamental means of 
praising, reproaching or reaching conclusions abdout an organization is the 
quantity of items which have already been placed on stream. Efforts are being 
liberally expended to that end even today. The good intentions and infinite 
pains involved with a new technology are unreliable stigquli. Furthermore, let 
us repeat that there is no competition pushing the innovation forward, no need 
to surpass anyone and no need to fight for customers. 


For instance, what work do the Mintyazhmash workers responsibdlie for new 
equipment production actually perform? The Diesel Main Administration's chief 
designer, <A. Popov, like five of his colleagues in the experimental design 
department, doesn’t conduct any experiments and doesn't design anything. Their 
main function is coordinating the efforts of designers, factories and the 
ministry itself. Im practical terms, coordination means handling paperwork, 
conducting meetings and clarifying various types of information on the 
performance of plans involving new equipment, etc. In other words, the chief 
designer is involved only in an ongoing process of correcting problems rather 
than supervision. Time and effort are expended on oral and written pushing of 
factories, factories, institutes and their depart@ents. 


"Ten new machines were developed during tne last five-year plan," says 
Anatoliy Mikhaylovich [Popov], "but we can't put a single one into 
production." "Our factory at Khabarovsk built a new diesel with features that 
surpass the current model. Building these at a rate of a few per year without 
special equipment and facilities is what we call ‘working on our knees.' There 
are hardly enough resources to produce the series line which no one wiil allow 
us to sacrifice. The situation is the same at nearly all diesel production 
facilities." 


So it seems that today’s problems are holding up the future. A chief designer 
cannot control the tecnnology policy because he is without effective tools for 
such action and has no real power, eitner administrative or sanagerial. 
Therefore, there is nothing to do but carry out current instructions and 
monitor their fulfillment. 
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Of course, Anatoliy Mikhaylovich |Popov] has strategic considerations. for 
example, he is not certain that all equipment nas to satisfy the highest world 
standards. 


"World standards, OK," says A. Popov, "but the highest standards? That's an 
economic luxury. In themselves, the world standards include a wide range of 
characteristics developed for different users and various operating 
conditions. A messenger carrying a telegram doesn't need a fountain pen with a 
gold tip, a pencil will do. Maybe that's not the best analogy but orienting 
ourselves exclusively to the highest world standards will force us to produce 
only "gold pen’ equipment. I don't think this is always justified. We produce 
the simple Andizhanetsh diesel here and it can be used by anybody anywhere. It 
doesn't satisfy any world standard and isn't contained in any All-Union State 
Standard, but people buy it from us with currency." 


It's possible that A. Popov is right to some extent. But doesn’t that kind of 
outlook set up a sort of complacency in the face of current obstacles which 
are complicating the situation with obdDjective and other factors? 


Let's take the engine, that primary cause of trouble in the locomotive. We 
must say that the ministry's current "severe diesel shortage" is to a great 
extent the result of a single widely publicized technical “demise” which never 
occurred. In the 1930s a group of scientists managed to prove that piston- 
engine construction was in its decline and gas turbines would be the engines 
of the future. Probably at atime when umspoken, final decisions were 
especially in fashion it seemed impossible to allow parallel development in 
two different directions. When Anatoliy Mikhaylovicnh Popov entered the 
internal-combustion engine department of a polytechnical institute before the 
war, he was strongly persuaded not to devote his life to a passing technology. 
It took a decade to convince everyone that the situation was not as presented. 
Major efforts at catching up weren't made until the first nalf of the 1960s. 
But everyone knows that waiting and catching up is better than not. In other 
words there were serious consequences for this ministry. The sinistry is 
trying to overcome these difficulties rooted in the past, if not in history 
itself, by various means. 


In tne seantige the branch's work (and rememoer it nas no counterpart) is 
being evaluated not so guch by the consumer as by its supervisory entities. To 
the best extent of its capabilities the ministry is trying to influence the 
development of monitoring criteria. If the capacity to rise to a given level 
is not there, the easiest approach is to lower the slope a little. 


Four of the five series-produced locomotives and three out of the five diesel 
engines do not satisfy the highest world standard. And this is in a situation 
where the ministry developed a rather preferential set of evaluation points. 


A new system of standards is being created today. Half of all the drafts 
prepared by Mintyaznmash recently have figures lower than those established Dy 
the government. The All-Union State Standards often incorporate numbers which 
are lower than the world standard at the beginning of the 1960s. This is not 
just a situation at the branch headquarters. Not long ago sany sinistry 
enterprises seriously put forth the question of their inability to introduce 
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State acceptance standards. The state acceptance standari is becoming a 
reality, even though the enterprises generally know what it threatens thes 
with. 


EVERYDAY NEEDS REQUIRE SACRIFICE 


Pe*spective and the future: these are ephemeral but current concepts. The 
im, ctant thing is that which is done today. 


We treat the future like our health. Everyone knows things which need to be 
taken care of, but everyone puts them off until later. 


Everyday production and management needs trample perspective and subordinate 
it to their interests. The fate of an experimental shop at the VYoroshilovgrad 
association is indicative of this. Up to mow it has been identified by a sign 
with the words “"Experigental Shop." When the sinistry’s chief locomotive 
design engineer ¥. Antonov (who, like his colleague A. Popov, controls and 
manages rather than designs) started tc work at the association the shop 
actually did the work it was intended to do. Sure, it was 1900. Then came the 
attack om the experimental base. First consumer goods production was soved 
there--in the form of school desks--then ome of the current production 
operations goved in. Now there is only a single section of the shop that can 
be considered experigental in nature. 


Now that the association is faced with the umprecedented question of renewing 
and improving the product line, the people at Voroshilovgrad are without 
experimentation facilities. 


"It wouldn't hurt the factory to have a place where prototype components and 
even a prototype locomotive could be built umder good conditions,” says V. 
Antonov. 


The idea is a good ome and it comes from a knowledgeable man. What's the 
problem? There are orders relieving the experimental shop from outside duties 
but they are being resisted with an enviable stubbornness. 


The chief of the metallurgy and specialized production process equipment sain 
administration, V¥. Yerokhin, recently visited the association and was somewhat 
amazed to see that the tool shop was producing consumer goods and some iines 
of small goods instead of tools. 


Traditionally, the gain focus of attention has been on assembly, i.e. om those 
directly involved with the final product. Concern about tools, accessories and 
even foundry production has always been shifted aside. The ganagement tnat 
overlooked those items was the one which got production going. 


This outlook did not develop without the ministry's participation and is 


widespread even today. Plant management was asked to prepare suggestions for 
improving pre-production engineering. Three tiges tne drafts were considered 


17 








unsatisfactory. Why? They nad no perspective and without a feeling for 
perspective there cam be no scientific and technological progress. 


Those at Voroshilovgrad and those at Mintyaznmasm Selieve that the modern anc 
powerful 2Tz 121 locomotives will still take tmeir place in the sation'’s 
locomotive fleet. The omly questions remaining are when they will arrive anc 
now reliable they will oe. 


while familiarizing ourselves with the ginistry’s products we were surprisec 
by the various contrasts. Om the ome hand there is umigue equipment while on 
tae other hand there are gachines which wili Se refused Sy custcamers any day 
mow Decause of their low level of technology. 


Tne Novolipetsk getallurgical facility nas a gill which produces 6.5 sillion 
toms of rolled product per year and has no equal in the world. The 
Novokramator Machine Suilding Factory is now producing a2 45 thousand-ton 
press. Ancther umigue press is at work in France. 


But what about locomotives, diesels anc drilling rias’” 
Well, there’s something to be proud of and there's something to Se ashamed of. 


Let us suggest the possibility that tne existence of this difference is to 2 
certain extent due to the sew equipment plan's “philosopmy.* Both the 
Voroshilovgrad association (in particular) amc tte ministry (om the whole) are 
fulfilling this plan. Om the other hand, these kinds of plans continue the 
"philosophy”™, or to put it simply, the relatiomship ocetween new techmology anc 
those who are respomsible for it. After all this amalysis it seems reasonad le 
to ask whether we are gost in need of 2 new techimology plam or sew technology 
itself? 


INCENTIVES, MIDDLE MANAGEMENT TRAINING 
[19 Dec 86, p 2) 
_Text] RECOMMENDED FOR THE JOS 


Personmel questioms are usually resolvec twice each gomts at meetings of the 
ministry's coilegius. 


Careful preparations are gade in an attempt to gather all “pros” as well as 
any "cons." There is a file of gaterials om each candidate: Sasic informatica, 
the results of interviews, references, approvals from leading central Soards 
anid from two deputy ministers, ome for personmmel gatters and the otmer for 
branch affairs. 


In other words, there are a lot of documents. Sut tae excess documentary 
"insurance” is understandable: choosing an association general director, 45 
imstitute sgamager or a central Soard chief is am extremely important area inc 
which the comsequences of errors cam be great. What is striking adowt the work 
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of the ginistry’s personme!l services is its adherence to tie system amc to 
inmmovation. They are even tiinking of entering into 2 computer all tie 
information to ce comsiderec, from the aumier of special sts ac their 
"“quality® to their capacity for promotica. 


In the persommel office we were sfownm 2 sheet with am unusual grapm. 45 we 
element of the "system". it is am evaluation of the working capacity anc 
orgamizatiomal capgadDilities of am Zle«trostaltyazimast deputy siop ciief. Joes 
this “"electrocardicagram”™ sake any sense? [t does im grincigle. Te jess 
ingicate Sign evaluations dy experts of tis troac cutlook, ability to listen 
te others amd personal disciplize. The valleys indicate a lack of ‘smowledge 
asout labor ocorgamizaticn, am inadequate ability to gasp un? ami Liar 
situations, low demands om sudordisates anc 2 cegative reaction to criticism 
and self-criticism. The experts” comclusiom: timis specialist cam te promoted 
but omly om the comditicn that fis siortcomings are correctec. 


Gere’s amother situation. A director, tie gemeral director, was terminated 
from the association. #hy? Wo particular faults were given as reasons. Jnless 
me failed to react im a timely manmer to instructions from above, gut up wits 
shortcomings, or set up 2 system in which questions were cot so guct solvec 2 
put forward. Those we talzxec to at the ministry feel ttat om ogrincigle the 
questions ne asked were rignt amd concerned restructuring, tie distridution of 
new equipment anc gany cotter issues. So mWiat srowugit fig to tais enc? [ft seems 
tat Be was sot tioroug: is following up om these questions and did sot jursue 
them to tie fBignest offices. Frankly speaking, is this is 2 relic of the old 
style of management in which tie squeaky wieel got the grease? 


It’s Bard to disagree with Anatoliy Ivamowict Lazarev, tae deguty ginister for 
persommel gatters in tie Sramct, when tis calls tie process of selecting 
managers a2 “delicate sudject"™. especially im tMese times of restructuring. 
Certainly it’s 2 complex gatter whict siould Se Sased partly om science anc 
partly om intuition, or if you will, 2 feeling for personality. 


Gow cam this feeling Se found? This is the questicn of questicas, amd ome tat 
cccupies a2 great deal of tae ginistry’s time. Gow cam we finc 2 future 
director, chief engineer, sfog foreman or ciief ecomamist? Gow can jersonnel 
reserves Se identifiec, amc tiex, most importantly, tapped? 


Gere’s Sow. The getitod is well-«mown io films were dowdles were first usec. 
Last year a dowdle’s game took place at Yuchcizelsas®, Vorcnmezn"s sucgornast 
and in Cremencoug. Mecagers were temporarily reassigmec away from ‘ceilr 
entet prises. They were replacec Sy candidates for gosts tiat were aot yet 
vacant. The projles, incidentally. comes from tie word “*yet." [t"s all rignt 
if the “dowdle,” Saving proven tis wortiicess after tie experigent,. finds 4 
new job. But it is even Setter if tmat situation is the sors. For sow towever, 
as tie ginistry’s satmagement personmel section tells us, there are often 
untouctec promotion reserves. The origary enterprise mtatagers are the first to 
ce ciangec, while promoticas are less frequent ic tHe middle level. I[t seems 
it is easier to give a2 candidate a positive evaluation for 4 promotion tian to 
get Sim aporovec for 2 new post. 4s 2 result, youmg people Soping to Stecome 
specialists sit im reserve anc eventually “Surm out.” 








CONVERTING THE sURAUCHACY 


Tnere are 1,000 gersonms workicg at Wintyacimasit today. I[t"s Gard to say 
whetier tits is too large or too small @ qumer. First, tre qumper tas wen 
Quildiog for years amd second it is less tiam tie statutory allotment. 


The ginistry"s Qureaucracy was reduced Oy (10 gersons recently. 4s gersonmel 
experts aoted tis reduction was gruravily im less qualified gersonmel amd io 
retirees. Tis is a troublesome gatter of wiom to orter aut to 2 deserved 
rest, 2% to felp into tie ministry’s walls and wiat to do waite living geople, 
act "nanpower umits.”" 


éhere dces tie ministry get people for its Qureaucracy? [tt mst te ainitted, 
we CtQiinck, tiat titey come from tite factories amd associations. MWisuwstry 
perscumel are mot specially traioed for their work’. TWtet"s wiy it"s ws 
Surpgrisimg ttiat two-tiirds of uUrancht teacquarters workers dave aever worked Lt 
tae Gremcm”s enterprises. Why? Ministry gersonmel workers Enow tie wWswer 
tetter tham anyone @¢_32e. 
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Capital - 


"Ihis is very tard,” says Lazarev. “acid camiii¢ate requires @ decision frum 

tie Gureauw for Mactine Building anc Mossov=t. Of course, if am ugger eciteion 
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look cutside. gut are tie Jest geocgle always found outside! 


Tae questicn is far from gogular rigtt cow stem @ decisive reduction of tite 
tafluxs of esecess gugulation is underway io Moscow. To us, towever, DLs seems 
to Se 2 GifYerent type of gittencmencn. Zauliog im 2 gauge qumber of autsiders to 
staf? common grofessicns is ame tiing, ot isvitiog specialists from autlyi2g 
areas %® garticigate im tie gamagement of a entire Gremct of Gm aaticnal 
economy is amotter gatter entirely. 


Perscommel tatters @o far seyond t4is single westicn. Tey evex attect we 
structure of tite Suregucracy. Jo Se sure, tite "lLimits” tere we sigzificantiy 
selow grevicus levels, wt ww gust agree t4at j‘Gie relaticnsitig tetween 
gersonmmel Gafagers and otter specialists tas tJecome gore rigic. Te upper 
lewel (Ganagers of central Goats, aimiagistrsticons, integendent sufunits an 
¢egartments,. 23 well 23 tieir deputies stould make up 2) gercemt of tie total 
wile lower-level gersonme.l make uf tie rema@iciog 0 gercent. Sow titere ae 
Sshertage= of managers. For etample, ‘te ministry considers it gecessary ‘co 
raise 2 category of ciie? specialists im some aves Gut Gils cannot te done 














Qecaguse tim Winieury af Finance @tll aot merit iit. On strradgotdturwarrd 
latiguage: lf <a200ears very slrange Dial 2 Ooecih leadquarters tas such Lummis 
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dare Ls 2&2 Waracteristic features Ge average age of Wintyactimasin workers) Us 
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Why are these trips necessary? To study the situation on the spot? Sure, the 
Situation is not hard to visualize from Moscow, production is known backwards 
and forwards (the monitoring goes on for years and decades), there is 
continual telephone contact and monitoring. Aleksandr Nikolayevich ([Koskin] 
shows us a thick file of hundreds of product listings. All this is constantly 
updated and documented. But nuances, details and peculiarities can be picked 
up on the scene. Once these are discovered what happens? The curator 
persuades, motivates and threatens, if necessary. He helps to achieve 
agreements between shops and factories, prepares suggestions for what to put 
into production at what facility and what to shift to which enterprise. 


All in all the curator's institute is a fast-acting but administrative force. 
It is a necessary and in some cases essential factor. But we must consider 
that the curator function is primarily in existence because the imperfect 
scheme of management tools and production relationships is not working. There 
is a product line plan, there is an internal cooperation agreement and there 
is the plan itself. Why does something else have to be added to produce an 
effect? 


We are told that the curator analyzes the production situation and develops 
recommendations. Just how deep is this analysis and how effective are the 
recommendations? M. Golikov is an experienced engineer who before the 
reorganization was a manager at one of the restructured all-union production 
associations. He now heads the Southern Ural Machine Building Factory 
Production Association. The association failed to meet its plan goals in the 
very first year. It was behind with the previous curator and it is behind with 
the new curator. 


We couldn't determine how to define the curator's main job. Either he 
represents the factory's interests at branch headquarters or he is the 
ministry's representative to the factory. He's one or the other they say. This 
is the core of the problem. Everything revolves around his function. We cannot 
exclude the possibility of the curator's institute existing under the new 
management conditions, but in such a case its content and duties would have to 
change radicaliy. It would be a matter not of following up on details at "its" 
factory, but of helping the factory to solve strategic questions. This is a 
goal that would be in harmony with the prevailing conditions of cost 
accounting autonomy. 


But you have to prepare differently for a different job. 


The Nationai Management Academy was established eight years ago with limited 
powers. At any rate, the personnel potential it can train for any specific 
branch, including heavy machine building, is a drop in the bucket. 
Furthermore, the academy trains "captains" of industry--deputy ministers and 
central board chiefs. 


Where are middle-level managers and ordinary ministry workers’ trained? 
Practically nowhere. Until now, the personnel training system did not go in to 
specific detail concerning management work. The traditional conviction that 
the career path is from worker to minister hasn't been confirmed in practice. 
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Leading specialists, senior engineers and ministry department chiefs often 
come to their posts by chance and without special training. They simply change 
their specialization and learn on the job. 


Meanwhile the new tasks require new approaches, new concepts and a 
qualitatively new type of training. For instance, Mintyazhmash plans a program 
of introducing computers and electronics in production. This is not a passing 
fad--it is an actual requirement. Where are the personnel, people who know the 
principles of management in addition to computers? The ministries are 
involved in acquiring these very people and they are selecting staff from all 
branches! Have they undergone specialized training, are they trained and are 
they prepared? 


This is an interbranch problem and we cannot delay its solution if we are 
convinced that personnel form the critical link in the restructuring process. 


PERSONNEL ATTITUDES, PROBLEMS, QUALITY CONTROL 
[20 Dec 86, p 2] 
[Text j SATURDAY, OCTOBER 32nd 


It was Saturday, October 32nd at Mintyazhmash. The calendar was somewhat 
strange (on the street outside at the same time it was the normal November 
ist) because the weekend coincided with the end of the month. Friday was the 
October 31st so it was counted as part of October. Monday is the 3rd of 
November. As we have noted the ministry's plan this year is occasioning blood 
and sweat. Well there is sweat but the plan still isn't working out. So an 
uncounted Saturday is used to pull up lagging sections. As they say, heaven 
knows. 


We agreed to meet with Main Production Administration workers on Saturday, 
October 32nd according to the ministry's calendar. However, reaching the 
agreement wasn't all that simple. On the night before the meeting the central 
board chief's secretary refused to put us through to her boss, Ye. Marmontov. 


"Today is the 31st," she warned us, "Yevgeniy Aleksandrovich [Marmontov] 
doesn't have any free time. Tomorrow? Ail the more so. Tomorrow is all work." 


So we entered into the Main Production Administration while it was fully at 
work. This is the ministry's executive committee where a law (plan) is 
obtained from legislators (planners) and its implementation is organized. 


The situation in the ministry building on that day appeared typical. Even the 
escalators which brought people from the first floor to the third floor 
elevators were working. But what's this? Nothing was being accomplished at the 
doors, escalators, entrances and exits, the flow of people was missing. 
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With the courtesy of someone on duty we asked those we managed to meet, "What 
are you doing working on Saturday." They answered with the animation of 
someone on duty: "What else, we're always on the job on Saturday." 


It's a familiar sight, the working Saturday has stopped being a novelty in 
many management organizations. This temporary addition to the five-day week 
became fashionable and like any other temporary structure has become essential 
and, judging by its prevalence, will continue for some time. Of course, it can 
hardly be termed an advance in the organization of management operations. 


On the Saturday we observed not everyone came to work, but many did and those 
who came worked! This was felt in the empty halls which are more crowded on 
workdays, in the absence of people in tne smoking areas and in the lack of a 
wait for an elevators. Now one could literally take the first one that 
arrived. What do these observations mean? Obviously, those who had to come to 
work on Saturday were freed not so much by the end of the workday as by the 
end of the work itself. Something else is also observed here: it is hard to 
put forth a maximum effort from Monday to Friday knowing that Saturday is an 
actual workday. 


Of course, this is only a cursory observation. It is possible that a survey we 
planned to conduct in the ministry offices, just as in the Vorshilovgrad 
Locomotive Building Association collective, would have provided the basis for 
a broader conclusion. But, unfortunately, Mintyazhmash management 
categorically opposed the circulation of anonymous questionnaires among its 
workers. The opposition is interesting, which did they fear most, the proposed 
questions or the possible answers? 


SOURCES OF GUARDIANSHIP 


At the Production Administration we asked the following question: How do you 
carry out your main function of contributing to the fulfillment of plans? 


"Here's how," Yevgeniy Aleksandrovich Marmontov had promised to be as frank as 
possible (and he was true to his promise), "we pick up the phone, dial ‘8’ 
then the city code and the telephone number and the factory manager is on the 
line." After that everything is routine: questions, answers, explanations and 
Clarifications. There are other tools, but this is the main one and it's a 
broad-ranging one." Yevgeniy Aleksandrovich nodded toward his telephones 
(there are eight or nine on his desk). 


We talked with Yevgeniy Aleksandrovich about economic management methods, the 
possibilities of cost accounting and self-financing. People were always coming 
in and out, some wanted quick answers, some agreed to come back later and some 
joined our argument. And believe us not a single court would have taken up our 
argument because there was full agreement among the sides. Everyone was not 
just “in favor", they proposed ideas, brought up examples and cited 
authorities. It's needed, it's high time and there is no other viable type of 
management other than economic management. 


The telephone was the only thing that disturbed our harmonious meeting. The 
secretary had found and connected the next director, probably from a list of 
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those who are behind, and Yevgeniy Aleksandrovich, excusing himself from the 
conversation (or maybe for the fact that he was having to depart from its 
spirit?) roared into the receiver: 


"What's going on? You've got to fulfill your assignment." 
Another telephone rings. A new director is on the line. 


"You have to do it. Understand? You must," Marmontov warns someone. "Report to 
me tomorrow. Of course I'll be at work." 


The feeling is obvious, tomorrow, Sunday, will be October j3rd. Two young 
administration workers participating in the discussion looked at each other 
sadly. Here we have to think: is it possible that daily management practice is 
SO monotonously and ruthlessly placed before ail managers with no distinction 
being made between those who are behind and those who are progressive? Is it 
possible that, in the final analysis, all are being forced to act identically, 
regardless of their economic views? 


What substantive economic achievement can be undertaken by the head of a 
ministry central board (not just a production administration)? Pass on the 
order to another with more authority for implementation? "Lop off" the 
enterprise's means of raising assets? Or, on the other hand, grant the right 
to factories themselves to change the prices of their products according to 
their management circumstances and to seek out the required suppliers and even 
creditworthy clients? Absurd! No central board chief would allow any such 
thing to happen. Everything has been decided in advance outside the ministry 
by such agencies as Gosplan, Gossnab, the Ministry of Finance and the USSR 
State Committee for Prices. 


Any up and coming worker understands, or will soon come to understand, that 
each new rung on the administrative ladder only expands his administrative 
capabilities. These capabilities then require implementation. The instrument 
determines the performance: a piece written for the piano cannot be performed 
on the violin, even if the artist owns both instruments. 


"Do you think I don't want to get away from trivial matters?," said Evgeniy 
Aleksandrovich as he placed a chart on the table. "Here's some outstanding 
material for you to use to criticize me for nitpicking. Everyday I am 
responsible not for factories and not for types of products, but for 
individual items. And what kinds of items are these? Those we are having 
problems with. Here's an example, journal boxes. A nonsensical item, trivial 
in the scheme of the ministry as a whole. But nine railroad car factories are 
being held up by a shortage of journal boxes. Once this is straightened out 
something else will come along. I don't know, it could be wheel pairs or some 
Kind of clips. You never know in advance what the problem will be. Either 
we're at fault, or the supplier is at fault--it really doesn't matter in any 
event. The fundamental thing is that losses are almost impossible to make up 
in series production and our job is to keep these losses at a minimum. You can 
complain about trivial matters for as long as you wish, but the fact is that 
as long as these so-called trivial items threaten the fulfillment of the 
ministry's plan, I, my deputies, chief engineers, senior engineers and even 
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junior engineers will sit on these components and units and control their 
production. There is no way around it. I must have a maximum of information 
about key items, otnerwise there is no way to control the situation." 


However unconvincing these words sound, they do bring one thing to mind: the 
outlook of ministry workers on enterprise trivia will not change. Therefore, 
the real task at hand is to change not only the management system but also the 
manager's conceptions. 


ONE DAY ON THE AGREEMENT 


Everyone at the ministry has his concerns. For instance, why does R. Kordize, 
chief of the Finance Adminstration, Knows the names of nearly every shift 
supervisor at the regional telegraph offices and of nearly all the operators 
in the intercity telephone network? Because a lot depends on these people, 
namely the ministry's financial well-being. They are the last link in a short 
but tortuous chain of cash flow from customers. No, the individual 
communications workers don't owe anything to Mintyaznhmash, but agreements to 
pay for products received often are extended almost to the last hour of the 
last day of the accounting period. Therefore, a lot (if not all) depends on 
the speed at which telegrams of payment are sent and received. 


Of course, many Mintyazhmash customers pay on time for equipment received, out 
there are more than a few customers who delay for months even while the 
machines are in operation. These customers require a massive effort on the 
part of a large number of ministry workers. 


This work begins at the factories themselves. Telegrams are sent as reminders. 
Then personnel are sent to the client enterprises. But what can be done if the 
customer simply is not credit-worthy. Then telegrams are sent at the 
ministerial administration level. Usually even these measures do not achieve 
results. Then members of the collegium, sometimes even the minister, join in 
the struggle. This usually occurs at the last minute. 


"This entire humiliating procedure," says Robert Levanovich Koridze, "turns 
the last days of any month into true torture and a headache. Believe me, we 
can't keep up with the work! We don't have any effective economic or 
administrative means of dealing with those who do not pay. Penalties do not 
solve the problem. I believe that if tne mutual accounting system is not 
improved the idea of self-financing could be compromised." 


Entering into the conversation, Yevgeniy Aleksanarovicn Marmontov stated, "Add 
to that the fact that we produce a large amount of expensive and often unique 
equipment. It's designed for a specific purpose at a known address, either an 
open-pit coal mine or a metallurgical facility. Unlike car manufacturers, we 
can't just shift over to other more creditworthy customers. We are tied to all 
our customers! The result? Stricter regulation of management relationships. 
So, the situation is that for 29 days they say to us, ‘Produce, ship!,' and on 
one day we say to them, ‘Pay, for heaven's sake!'" 


This is illogical. How much can the volume of unnecessary management 
activities (together with unnecessary personnel, of course) be reduced if the 
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System of management relations between the enterprises and the branches would 
develop as outlined in the improvement principles adopted by the party 
congress? How could the ministry of tne future be any different? It would be 
filled with control and no attention to detail instead of attention to detail 
without control. 


It seems the further you go from Moscow the more abstract the ministerial 
bureaucracy and its workers becomes. This is not because the ministry is an 
abstract concept to the factory managers. On the contrary, all factory levels 
have frequent guests. The "comrades from Moscow" as a ru.e arrive to verify 
the status of this or another matter, to make inquiries and to prepare a 
question for the collegium. The specific nature of these types of visits 
creates a certain neutral image of the inspector. Even the word "inspector" 
long ago degenerated from an adjective to a substantive. 


But when explaining something to a threatening inspector, who can think that 
the person spends his dinner break in long lines at the ministry cafeteria, 
which by no means provides a striking impression? Who could guess that the 
central board's representative can work off "his" time at a vegetable garden 
or on a kolkhoz? Who can imagine that a man "in charge” of an entire group of 
plants with thousands of workers tries to type out his next report with one 
finger on a typewriter (typists and secretaries are the first and often the 
only ones to go in a reduction)? Who knows that the representatives of the 
supreme branch authority wait their turn to talk to the enterprises by 
telephone because there are fewer telephones than workers in their offices? 


A quarter of a century ago in his work "Pismakh iz glavka" |Letters from tne 
Central Board) Anatoliy Arganovskiy pinpointed the nature of white collar work 
as “invisible work." Regardless of how broad this definition, the author 
called for fully respecting the work of those who each morning sit at desks 
and prepare documents, make telephone calls, read, consider and think. 


Has the work of managers become more visible in the 25 years since? Let's be 
frank: neither their basic activities, their primary tools (paper, pen and 
telephone) nor their prestige have undergone any visiole change. The call put 
forth long ago is again updated. Let us add further: the restructuring which 
is beginning now doubles and triples its urgency. 


How can this type of respect be implemented? What cn be done to make 
bureaucratic work more visible and attractive? First, a.uyone working in a 
branch headquarters must have the right to resolve questions instead of merely 
being responsible for them. Management representatives also need independence 
just as the enterprises they control. Second, there must be maximum effort 
made to reduce catch up work and to provide managers with the technical and 
legal means of developing a branch growth strategy. Third, headquarters 
personnel should be equipped with something more than ball-point pens: 
computers, terminals and similar modern trappings of management work. 


Finally, we do not want the readers of this series to develop the impression 
that we are saying bureaucrats are sitting in their offices and shuffling 
papers. Of course, we met people at random and some of them did not want to 
see any type of change. But most of those working here know and love their 
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work. Their knowledge and energy can and must be used with greater success to 
benefit us all. 


EDITORIAL NOTE: At this the end of the "Letters from the Ministry” series we 
would like to emphasize first of all the special role and responsibility of 
the USSR Ministry of Heavy and Transport Machine Building, as the leading core 
branch of machine building, in increasing the technological level of our 
nation's industry. The branch was a pioneer in the new management conditions 
and from this we could initially expect an indication of the depth of 
restructuring to be expected. However, as the analysis shows, this ministry's 
restructuring has been half-hearted and therefore did not lead to any notable 
final results. Moreover, there was a decrease in the branch's work. 
Mintyazhmash's former style contained techniques of management by directive 
which run counter to the course of strengthening economic sganagement tools. 
The branch's headquarters still has not made the necessary practical 
conclusions from the serious criticism directed at it recently. These 
conclusions must be drawn. 


Conventional discussions in collegium meetings will not suffice here. Decisive 
action, and fundamental changes in management style are required. The probleags 
contained in the article are not exclusively those of heavy and transport 
machine building. Many branch ministries are mired in day-to-day activities 
anad strategic questions go unresolved due to expressive preoccupation with 
trivial details at the enterprise level. Restructuring will not take place of 
its own volition at any ministry. There must be a struggle for restructuring. 
When speaking of our economic headquarters, the strategy for this struggle was 
strictly defined by the 27th CPSU Congress which directly stated: "At last it 
is time to end the practice of excessively detailed supervision of the 
enterprises oy ministries and departments. The ministries must concentrate 
their activities on questions of technology policy, branch-internal 
distribution, and satisfaction of the national economy's demand for high- 
quality product's from their respective branches." These are the criteria that 
should be used today to evaluate the activities of all ministry workers, from 
the economist to the minister. 


We cannot fail to note an important event. The ministries have to act under 
conditions in which the leading management organizations, primarily Gosplan, 
and the USSR Ministry of Finance, have declared the need for restructuring. In 
practice we often see stereotypical methods at work which counter the new 
management conditions and which, in spite of the demands of the time, do not 
release entities from the need to solve current questions which limit tne 
branch ministries from shifting to new management methods. In other words, the 
restructuring must fully involve the departments which define its strategy, 
tools and incentives, so that there will be centralized control only over 
those items which determine proportions in the national economy as a le. 
Meanwhile, the day-to-day activities of the management elements wiii be 
conducted independently. 


This is the reason for the discussion of restructuring which began by 
describing the work of the Voroshilovgrad association and Mintyazhmash. We 
intend to continue this discussion by analyzing the activities of our central 
planning, supply and finance entities. 
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LENINGRAD'S MACHINE RETOOLING PLAN OUTLINED 
Moscow EKONOMICHESKAYA GAZETA in Russian No 47, Nov 86 p 2, 4 


[Tass report on speech by L.N. Zaykov, Politburo member and CPSU Central 
Committee secretary, and speeches by participating members at recently held 
conference (date not given) of city and oblast economic managers at 
Elektrosila Production Association imeni S.M. Kirov: “Fundamental Tasks of 
Machine Builders”; first two paragraphs are source introduction] 


[Text] The machine-building complex is the foundation of technical progress. 
Its key role in modernization of the national economy was again emphasized by 
the June (1986) Plenum of the party's Central Committee. 


In order to solve the tasks set by the 27th CPSU Congress, it will be 
necessary to modernize in a short time Soviet machine building, restructuring 
it for the production of systems and complexes of equipment of the highest 
technical and economic level for all sectors of the national economy. An 
important role in this process has been assigned to the machine builders of 
Leningrad, one of the country’s leading industrial centers. 


cently, a conference of party and economic managers of the city's and 
oblast's machine-building enterprises was held here at Elektrosila Production 
Association imeni S.M. Kirov. Member of the CPSU Central Committee Politburo, 
Secretary of the CPSU Central Committee L.N. Zaykov took part in it. In his 
speech he said: 


The dynamics of the process going on in the country's life is especially 
convincing in the work of Leningrad's machine-building enterprises, a number 
of which I visited. All of them hold fresh in their memory the words of 
General Secretary of the CPSU Central Committee M.S. Gorbachev enunciated here 
on Leningrad Soil in May of last year to the effect that the “Leningrad party 
organization, the working class of Leningrad and all workers of the city and 
oblast are an advanced detachment of the Soviet people, a reliable support of 
the Leninist Central Committee at all major turns of history in the past and 
in the accomplishment of the historic tasks of the present, which is also a 
difficult stage in the development of our society.” 


Today, when the road of initiative, independence and creativity is so broadly 
open, it is, of course, more difficult to work, but it is such more 
interesting and fascinating. I think that these words are not exaggerated. 
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We all are witnesses of how since the April 1985 Plenum of the CPSU Central 
Committee and the 27th Party Congress our life is consistently being renewed 
and the best traditions of our people are being revitalized. 


The selfless labor of the Soviet people in carrying out the policy of 
acceleration of the country’s social and economic development provides 
positive results in all sectors of the national economy. Targets are being 
fulfilled for most economic indicators. 


It is of fundamental importance that the long-range strategic growth factors-—- 
acceleration of scientific and technical progress, intensification and 
improvement of the production structure, restructuring of the investment 
process, improvement of product quality and resource conservation——have begun 
to be more fully operative. 


At this meeting I would like to have an exchange of opinions on ways of 
solving the tasks proposed by the party for machine building at the present 
stage. M.S. Gorbachev stresses that a sharp qualitative change in machine 
factor in building is a key CPSU internal economic policy and the transition 
of all sectors of the natiomal ecomomy to intensification. 


Actually, the time has placed gachine building in the vanguard not only of 
economic and technical restructuring but also of our thinking. If the main 
fieid of battle for implementation of a new politician course of acceleration 
and for restructuring is the economy, then figuratively speaking the weapon 
with the aid of which this could be achieved would be made by sachine 
builders. This position was formulated clearly and unequivocally by the 


party. 


Boosting the effectiveness of the economy, accomplishment of planned 
structural improvements, solution of social problems, strengthening of the 
country’s defense capability and its internatiomal prestige, growth of the 
magnetic forces of our economic example and development of trade with foreign 
countries—all these very important problems are tied into ome tight knot by 
the results of restructuring machine building. Without a powerful qualitative 
spurt in machine building it would be impossible to assure the fulfillment of 
designated plans. Thus we are dealing with questions of both economic and 
political significance. 


The party's Central Committee deeply understood all these stages of economic 
construction, its rises and falls and extracting lessons from the past and has 
come to an essentially scientifically valid conclusion on the accelerating 
development of machine building and on this basis proclaimed the current five- 
year plan as the five-year pian of sgachine building. 


The CPSU Central Committee and the Soviet Covermment have made cardinal 
additional decisions on speeding up the development of the complex of sachine- 
building sectors. Their exceptional importance and fundawental nature are 
attested by the fact that the CPSU Central Committee Politburo found it 
necessary to submit these decisions, as you know, for the consideration of the 
June Plenum where they received full support. 


31 











Everything has been provided the machine-building complex that our ecomomy has 
at its disposal. For a year or two, the comstruction and development of «4 
oumber of enterprises of other sectors were halted. Mamagement of the complex 
was restructured before all the others and large capital investment wes 
allotted. In a word, the maximum of everything was provided. 


The tasks set are owt of the ordinary. And the ways of their accomplishment 
and approaches to them have to be unusual. Machine building ia terms of the 
growth rate of production gust outstrip the country’s industry as a whole by 
more than 1.7-fold (for machine building, the growth rate is 43.2 percent; for 
industry it is 25 percent). It would not be out of place for purposes of 
comparison to remember that during the past five-year plan industry as 2 whole 
grew 19.9 percent and machine building grew 25.3 percent. 


In the comsidered years—-altogether 6-7 of them-—-machine builders have to 
reach the top world standard in regard to the parameters of their principal 
products. The task is revolutiomary with nothing comparable in practice. 
Here everything is new-—scale, depth, strict specificity of designated 
advances and time periods. This work will require full mobilization of 
resources and complete self-reimbursement [samootdacha). There simply is oo 
other possibility, so other way. 


Assessing the results of the past period of the first year of the five-year 
plan, D.N. Zaykow then said that it is possible to point out with satisfaction 
that the course of advancing the development of aachine building is being 
maintained on the whole. Equipment output growth is occurring basically 
because of the equipment, machines and instruments which determine 
acceleration of scientific and technical progress. Thus productice of 
flexible modules has grown 2./-fold; of industrial robots, 1.9 fold; sgachine 
tools of the processing-center type, 1.5 fold; setal-cutting lathes, forging 
and pressing equipment with digital programmed comtrol and rotor and rotor 
conveyor lines, 1.3-fold; control computer complexes and power equipment for 
atomic electric power stations, 1.2-fold. 


On the positive side, new methods of saanagement are aanifesting themselves. 
Consideration of questioms of ecomomic effectiveness of ecomomic activity has 
become gore noticeable. The creative activity of labor collectives has grown 
significantly. The mamagers of those sectors, associations and enterprises 
are acting correctly who adopt the most progressive elements of the economic 
zechanisnz. 


Thas machine builders have taken the first steps in the direction indicated by 
the 27th Party Comgress. At the same time, ome cammot help but be concerned 
that the possibilities which domestic machine building possesses have so far 
not been used fully. Serious lapses are being permitted in observance of plan 
discipline, fulfillment of contractual commitments, raising of the technical 
level and quality of ganmufactured products and ecomomy of material and 
technical resources. 


In other words, the restructuring spirit unfortunately has still sot became 
the core of daily practical activity at all the sanagement levels of 
enterprises and associations. Sot only inertia in thinking but also slowness 
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ia adoption of decisions and sluggishaess {= their tuplementation are still 
st roug.- 


The CPSU Central Committee offers such and only such am evaluation of these 
aegative happeniags which still persist im these or those sectors of economic 
and cultural coustructicon. This seams, L.N. Zaykow thea said, that all the 
mais work is still ahead. Gere are the first-priority problems to which I 
would like to draw atteatian: 


Pirst. Praisiag the techaical level, qeality and campetitivemess of prodrced 
machines, equigment and iastruments-——everything bas to start [rom bere. This 
is the potat of departure of all work. Why should such 2 question even be 
raised? Ia approschiag 1987, uachice building will have to produce co less 
than 38 percent of the gost important types of products meeting the world 
standard. The advance ia itself is big, bet by the exd of the five-year plan, 
mew gemerations of equipment will bare to amount to ® to 95 gercent of 
machiae-buildiag producticn. 


It must cot be forgottes that cur personnel have beem accustomed to am average 
standard for mguck too lomg, gsidec by lowered criteria and frequently offering 
them as the bighest. A philosophy of imitation was confessed. 


Of course, those specialists who were accustomed solely to copying foreign 
equipment, amd feeding themselves with known ideas, were aemabdle to solve set 
tasks withowt restructuring even with the aid of the most modert computer 
aided desigz systems. A radical restructuriog is seeded of the whole system 
of scientific-research ad experimental-design wort. Moreover, this seeds to 
be dome while in operation. Defects in plams today are defects that lie 15-2 
years ahead. They are the ills of future production, tusdequate productivity 
and low equigment efficiency. 


The gaia thing sow is to approach the role of the desigzuer, techaologist, 
engineer and all creators of progressive eqsipment and techaologies it 2 te¥ 
way. Ia the last 2 years, the CPSU Central Committee and the Soviet 
goverment have dome everything possible to remove organizational ad economic 
barriers which taterfered wit the creative approach to the matter. Wage 
conditions have been rapidly changed, liwitatiocas ia earnings of specialists 
were removed, freedom was granted ia the selection of forms of orgamizetian of 
their work amd the creation of creative collectives. 


Bet these decisions, which we bave for so lomg striwem for, are being carried 
out in a halfhearted fashice at 2 mupber of Leningrad sachiae building 
enterprises. Who but you, comrades, the initiators of 2 mew approach to 
payment of engineering and technical labor, should provide am example of 
elimination of all causes of slippage of the sew methods of organizatio and 
pay of specialists? Ome should proceed from the fact that am active position 
of the deweloper and scientist aimed at tamorrow’s standard of equipmest mst 
become 2 rule everywhere rather them 2 rare exceptioe as bas been the case 
watil receatly. Unaliszited possibilities meed to be opemed ap for capable and 


enterprises people. 
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Much tas beem overlooked im the traimiog, selection amd glacement of 
gersovce!]. Economic managers togetiter with party committees will fave to do «2 
lot of serious work fm this direction. Labor collectives, be tiey @ sitop, 
wing, plant department, bureau or laborstory, mest aot be germitted to be 
teaded by imcomgetert gecople who tave lost tie feeling of the mw. The 
process, of course, is aot 2 simple ome. [Lf we were to sey thet the meio 
thimg im restructuriog is activetion of tie humm factor, we would tave to be 
consistent . 


Im order to speed up tie creation ad wtilization of wew equigment ad to 
tacrease the tempo of scientific ad tecimical grogress as 2 whole, special 
comcera would tave to be givem to stremgetivemiog experimental beses o¢ well a 
shops and services for greperiog the production of mew equigment, which at 
every plant, I repeat at every plart, would tave to amount to aw less them 7 
LO percent of its productive capacity. Seiebiiip Gietbh o: Ghikth Giulia: 
qeestions. They speek sitarply tecause che develogmernt of these services is 
manifestly lagging. 


Secomd. The party comgress set 2 task for each association and enterprise as 
well as for the sector 23 2 wrole to work ost lomg-cramge plans goimg teyond 
the framework of tie current five-year plam of remews! of production om tie 
basis of modera equigment and tecimology. Actually, the comcera is for each 
labor collective to have 2 clear picture of feature reequigment of production 
equigment and tecimology, improvement of grodwction relaticnsinigs, 
transformation of tie social] spitere, and improvement of working conditions. 
“efor social amd golitical work most be developed around this grogram. HFigh 
aims, understood by evervore, mest raise the masses axd tospire them to 
comsciemtious work. Lemingraders im tihis commection teve accumelated mac 
experiemce through implementation of tire Intensification) Program. Wow it 
mast be comcretized im the spirit of the time sitile taking into account tie 
aew tasks amd looking further foto the future. 


Local checks tave shown that the program tasks set before mecitime feilders for 
tie l2th Fiwe-Yeer Plam bave aot beer develoged at mary enterprises, 
associations, scientific-research tastitetes and design Dereaus into clear-cut 
plams of action and beve wot beem reioaforced with 2 complex of measures 
ensuriag the fulfillment of the targets of the five-year glam, mot to speak of 
the lomg term. Such gape also exist at 2 qumber of Lewingrad machice—iui ldicg 
enterprises, ftacludiag even im the practice of implementation of previously 
worked ost programs of Intensification). 40 essesement tes been made by tie 
perty’s Ceatral Committee of the operation of ministries in this regard. 
There is 2 meed to rectify tie situation more qaickly and to double md triple 


good organization. 


Third. Yogetier with the processes of production remews!] aod restructuriqg of 
the orgamizationsl life of collectives, we directly lick more effective use of 
the existing gotential. Im wisiting tie localities am cam see what is going 
on, how evem at the best exterprises mechice tools that are DW) or eves 
years old stand beside modera machizing centers. At the sam tim, 
progressive varieties of eqsigment are ased in maemy cases it ove aod sometines 
aot ever 2 full work shift. 











The garty tes determined an apprmecth to the solution of this pressing proiblem. 
Tm Mew of the current wear tie CPS Central Committee Poliitthero aperoved tite 
imitiativwe of tim Lemingrad Oblast Party Orgamiization of goiliyg ower to @ 
2-3 momeih work regime. Wary ecomomic memagers of Leningrad mecime—tholl dit 

| | goed work start.{ Thetc eeaumple tas teem actively 
followed by the sorters of Eartow, Tlyamowsk and Belocussila. 


Rot cases are taown attestiog to tie fact timet certain ganeagers, and there oe 
gach ia Leningrad, are scill trytiog to get started; they try oot, thiliting 
what macitioe tools sitteuld fe mowed were. Wolbodty cam afford to lose amy cine. 
C sey tints because eweryore is obliged tw giwe « fall accountiig that tie 
groblem of orgamizcing the transition to the qew work regime cam be effectively 
solved only im @ regional contest togetiter with ministries. Toonomiic nunaegers 
witih tie gartictpation of garty and sowtet onpgers locally simald asaume 
organization of tie work. 


Pourtin. Om the solution of tie cintef task of timprowing tie existing 

gpraduc tiem gotemtial, we sihosld undewiacingly told to tie couse of te 
towestment goliicy grimeily for reequigment and aodernizetion of existing 
enterprises. [t sitmsld be said that from tie goiter of wiew of actual 
tawestmemt. the work does cot look fad at gresemt. i[t is timprowiing, and its 
relative sitere im most cases is apgrvscitiag BS) percent. This is @ correct 
augur macih. 


What could told tack mettiog this tmpertanc goliicy into practice” Resources 
ef grogressive eqguigment-——tere is witere @ bottlemeck could te formed. A big 
mistake was made bv these wo only teped for centralized develomment of 
maciiioe—tool fhaildiimg im the country and gusited aside the solution of tie 
groblem that tad become argent ower the years of developing ore"s ow macitite— 
to@l iniildtimg. Om titis regard each economic maemeger mest guickly reorganize 
and emergetically tmcrease the capacities of the groduction fmse for tie 
mamuteacture of tectmological equiigmert and otter equilgment with om"s ow 
TesOUuroSs . 


Snotier roste is also important. We simoald decternmited.ly engage to @ radical 
madernization of macitime tools that are being Cismertled because of tie 
transition to the 2-3 momtih work regime. [tt woold be possible to maf acture 
model compoerents and umits om the basis of maotual cooperation. [ am confident 
that Lemingraders cammot be beat fim auch work. Whisk seriously amet this. 


The fatere recomstraction and modernization of exterprises is indissoluhbily 
linked to the work of comstruction ongemizations. They today, o w trow, we 
decisively betimg reargentized.{ Im comstruction, «2 ratical reform is being 
carried ast. The party courts om the success of the wort. Af the same tim, 
fit is qecessary even under these conditions to develop witinnst fail 
construction with glamts” own resources. Especially sime grovidiog them with 
material resources at this tim tes beer apciigaed to tie level of capital 
comstruaction. Net everyoue tas realized sm far tie timpertance of this way of 
atildtiiog up potential, hat fit is mecessary to chamge witinost fail tie 
gsycitalogy twre. 
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The tasiie off speeding up develomment of macthilire thuiilidtiing mmed! tm the cesollwert! 
im am Untegeated mame. 0 tase Um mind! social questions. Of » manager 
forgets alhmatt the eaciial spitere, them ihe cam @empect fadilure Um peodietiiom. We 
Lattest tacthmolegies and promessiingg ceamttiers willl cescue ihm. Oewelopment of 
the garcial spitere must omcupy 2 wortiby places tim all emerattiional and economic 


aartttiwility. 


Fittin. 4m estvemelly timpecttiamit task, andi at the garthy congress tine was 
especially empitasiized, is muttitingg Unt gremetiice te principles af gemiudine cost 
ancmumitiing,, seli-cetinthursememt and gel >-Pinancling,, tintroaduetiiem af tthe 
collective cartract mat only tim isrtigadies thot alam tim large prodiuctiiom 
guinttivistions: amd develompmemt of the eoonenilc necttamism.. 


& certadin amount of eeperiienc® ‘tam allready teem accumulated! im tits. The 
practice of AwtaVAZ Associiattiion amd tire Sumy Macthiine-Rutildting Aesoctiatriiem 
times MW. Prune tis of the greatest value. Begining mest year more tam 4D 


machined idting apsactiatiiens: and! emtterprrises willl the omenattiiag under tes 
candiiicions.. Hutt T tawe become cometinged! thatt there are few gucth enterprises: 


tim [aentingraxdt! am fair. 


VWanagers of agsociiattiion= and enterprise tat are clanging qwer tm tite mew 
comdiiittiions mmed ttm take tim ttamd tire aiittuattiiom tim eacih peotuctiion colllecttiive,. 
gral or large, and ttemselves nmaete:r mere theroginly the cew economic 
anaes tm the enganiizatiion of amerattiionmal acttiiwility ami tm direct tm thls 
the emittiice management apparatus. Ut is aecessary tm comretelly sthudiy 
develonming problems, t@ resmomt t@ them wiitthmut delaw and tm tnerease miibliic 


ee ee ce oe ne ee on ee as oe 
wyanlizationnl nmamagement stomach, © development of prodtiuctriiom ami 
ecilamtrific—prediectiiom aseeciiattioms amh che creattiom of iintensectonaill 
actemtitic amd tactical compleses ami enpieeriing centers. Through tite means: 
ot these sitructures, tite patty amd tite Soewllet goverment asmiire t® remilliize tite 
atuantages of tlhe socialist aystem of nanagement. For tiles ceasem ttihe 
question of creattiiogg alll the comdiittiens for their wialhiiliitey amd great 
etfectiveness is mt only am eooromic thet allsm @ polliitticml questticom. Wor cam 
Mpgpest 2 great deml for ite sollutiion. We expect proposals from you. 


Sibetin. Recently tie CPS Centrel—Commilttee Poliitiuen enacted! am Unmertam: 
decision on develoming foreiign-ecomemic acttiwiltty. A numer of miimiistoriies andi, 
TL want t@ especially enmpitasiize, agaociatiions amd enterprises ane theiing goanited! 
tine ortigthtt tm diirectlw go tintte the foretigm manitet.. Om Leningrad, att tire fFiiestr 
Stage, gucih # right was groamited tm Uzihersikiiw Plamt Assmciiattiion,, tie Lemingreadi 
Weta Plant, time Sewe Plant, Wlelkttoroestila and several otters. 


C sthell saw quttriigitt that the preothlem tas oot beem confronted! em tthrmuagiimutt 
completely mew thiitikting and deep peveitologicon!] restructuring. It ts wecessanw 
tm legrm @ great deal lere-—to produce good, competitive umctiiimes and tm Uleanm 
tm trade, tm thotild tisiioess celattiionsinips witth foreign partners. 











The very first step today in this is to create an atmosphere of creative white 
heat in each collective of machine builders. The quality and reliability of a 
machine or machine tool depends 90 percent, if not more, on the immediate 
performer, on what we call the human factor. We have to proceed from this, 
organizing work at enterprises in all its aspects. 


From Speeches of Conference Participants 


General Director of Elektrosila Production Association imeni S.M. Kirov B.I. 
Fomin: 


"First proposal--Let's try an experiment, and for five years, say, stop 
introducing new standards and make only operational changes, except in special 
cases. 


"The next question: it is necessary for enterprises to get modern automated 
systems simultaneously with programs and software. This also applies both to 
automated planning systems and flexible production systems. The creation of 
programs and software without one's own resources is not a solution to the 
problem. 


“Now on further development of capital construction. The time has come when 
mutual responsibility of the client and the contractor is required for general 
capital investment. 


"One more thing: even today, in our view, the worthless practice of equipment 
replacement exists. As soon as an enterprise with its own money installs new 
equipment, it has to pay for each ruble of installed equipment 2 rubles for 
growth of capacities. A number of enterprises in this connection are 
reluctantly undertaking reequipment.” 


A question from the auditorium: 
“How necessary is it?” 
B.I. Fomin: 


"What is beneficial for production, we install with our own money. What has 
become obsolete needs to be withdrawn as soon as possible. This procedure 
should be secured in the law on the socialist enterprise--we handle ourselves 
what has been earned.” 


General Director of the Leningrad Neva Plant Association imeni V.I. Lenin G.F. 
Velikanov: 


"It is necessary to improve planning. I believe that it should be pointed out 
in the law on the socialist enterprise that plan targets, especially in 
schedules, reach production on time rather than late as is the case now. 


“Another thing on planning. We are apparently working for a reduction in the 
number of all kinds of indicators, but their number is still growing. For us, 
for example, they are planning 300 of then. 
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"At the same time, no matter what we say, we are unable to get rid by any 
manner of means planning in tons. The association acquired a new 
metallurgical mill for making billets of exceptional precision. But with such 
planning it simply is of no benefit.” 


General Director of Elektronmash Scientific-Production Association P.I. 
Radchenkko: 


"I consider it necessary to introduce a more flexible policy in the field of 
creation of programs for machine tools with numerical control. I think that 
many programs are being proposed unjustifiably. It is necessary to reduce 
their number but at the same time to improve quality. This is how I see a 
comprehensive solution to this question. 


“Conference participants are making a whole series of proposals and wishes 
aimed at the fastest possible solution of basic questions of speeding up the 
development of Soviet machine building. They deal with practically all sides 
of the work of enterprises and sectors. 


"Some of these proposals can be realized effectively, other require careful 
study. But the main idea that was voiced at the conference is that Leningrad 
machine builders are not going to wait with folded arms till favorable work 
conditions are created for them. The country needs improved equipment 
immediately, now, and the point of restructuring going on in the sectors and 
at enterprises is to achieve without delay a decisive turn for the better, to 
use existing reserves more fully for this and to put an end to moods of 
dependency, complacency and emulation of obsolete models. It is namely toward 
this that the party organizations of Lenin's city are directing the labor 
collectives of all sectors of the machine-building complex.” 


Candidate member of the CPSU Central Committee, First Secretary of Leningrad 
CPSU Obkom Yu.F. Solovyev participated in the conference. 


In a discussion of the questions, Chief of the Machine-Building Department of 
the CPSU Central Committee A.I. Volskiy, Minister of USSR Heavy and Transport 
Machine Building S.A. Afanasyev, and responsible personnel of a number of 
ministries and departments took part. 


7697/12913 
CSO: 1823/83 
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UDC 621.73.001 
MINISTER PANICHEV OUTLINES INDUSTRY'S FIVE-YEAR PLAN 
Moscow KUZNECHNO-SHTAMPOVOCHNOYE PROIZVODSTVO in Russian No 11, Nov 86 pp 2-4 


[Article by N. A. Panichev, USSR Minister of Machine Tool and Tool Building 
Industry: "Basic Directions of Machine Tool and Tool Building Industry 
Development in the 12th Five-Year Plan") 


[Text] The 27th CPSU Congress approved the strategic party policy, worked out 
by the April (1985) CPSU Central Committee Plemm, of accelerating development 
of the national economy of the basis of scientific-technical progress. 


The June (1986) CPSU Central Cammittee Plermmm and the speech by CPSU Central 
Committee General Secretary M. S. Gorbachov at it were an important stage en 
route to implementing the resolutions of the 27th CPSU Congress. 


The June (1986) CPSU Central Committee Plermm re-emphasized the special role 
of machine building in carrying out the plan for renovating the national 


economy. All the pressing problems of the economy are focused precisely in 
this branch, the Plermm noted. If machine building is not modernized quickly, 


if it is not restructured to produce new systems of machinery and progressive 
equipment for all branches of the national economy, we will not be able to 
resolve the tasks set by the Congress. 


The resolutions of the April (1985) CPSU Central Committee Plermm and the 27th 
CPSU Congress on developing machine building are reflected in the state plan 
for the 12th Five-Year Plan. 


The 12th Five-Year Plan anticipates a 43-percent increment in machine-building 
output, which is 1.7 times higher than for industry as a whole. Capital 
investment is being increased 1.8-fold. As we see, the outstripping factor is 


quite significant, which will permit strengthening the priority positions of 
machine building in the national economy. 


In line with the indicated rates of development of machine building and the 
responsibility the Party Central Committee has entrusted our branch with for 
renewing the assets of the machine-building complex, the state 12th Five-Year 
Plan outlines high indicators which will ensure the accelerated development of 
machine tool and tool building industry. 
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The practical significance of the concept of accelerated development to us is 
a significant rise in the rates of branch economic growth, with simultaneous 
substantial structural rebuilding to produce automated equipment and meet 
world standards with it. 


The branch plan for the 12th Five-Year Plan is at the top level anticipated in 
the "Basic Directions of USSR Economic and Social Development in 1986-1990 and 
Up To 2000" in a majority of its quantitative and qualitative indicators. 
Thus, the production volume growth rate is 156.9 percent and the labor 
productivity growth rate is 154.8 percent. The increment in these very 
important indicators exceeds the 11th Five-Year Plan 1.6- to 1.7-fold. The 
average annual rate of production volume growth in the 12th Five-Year Plan 
will be 9.4 percent, as against the 5.9 percent achieved during the 11th Five- 
Year Plan. Thus, a foundation has been laid for the outstripping development 
of machine tool manufacturing relative to machine building as a whole. 


The release of equipment for stockpiling blanks will grow at outstripping 
rates, including a 167.8-percent growth in forge-press equipment and a 172- 
percent increase in technological equipment for foundry production. 


There has been a fundamental re-examination of the output structure. Less 
manually-controlled equipment is being produced. Thus, the release of 
manually-controlled multipurpose machine tools is being decreased by 130,000 
units over the five-year period. Practically the entire increment in metal- 
cutting machine tools will be achieved by increasing the release of such 
progressive groups of equipment as NC machine tools, "machining-center" types 
of machine tools, flexible mamfacturing modules and industrial robots. For 
branches with large-series and mass production, the release of automatic and 
semiautomatic lines will increase 1.7-fold. 


Given a 1.7-fold overall increase in foundry equipment production, the 


production of foundry machinery with programmed control and various pieces of 
automatic equipment will be developed even faster. 


The release of highly productive hard-alloy plates with wear-resistant 
coatings, which do not need resharpening, is to be increased three- to four- 
fold. The release of tools for NC machine tools and automatic lines is to be 
increased 2.7-fold. 


We face particularly big jobs in reshaping the structure of forge-press 
production. Developing the production of automated resources-conserving 
equipment enabling us to solve the problems of both labor productivity and 
quality and to change our working conditions has been moved to the fore. 
Thus, the release of NC forge-press machinery is to increase 3.3-fold and the 
release of mechanizated and automated machinery is to increase 1.9-fold. This 
means that one of every two machines will be automated. The production of 
automatic powder-extrusion machines, swaging machines, robotized hot- and 
cold-stamping complexes, and equipment for fundamentally new technological 
processes such as twist-upsetting blank forging, laser location and spacing of 
blanks, and so on, will be considerably developed. The release of automatic 
forging-stamping lines will be increased more than two-fold. 
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The production of rotor and rotor-conveyor lines will continue to develop. 
Some 330 such lines will be manufactured over the five-year period. 


The output structure for the 12th Five-Year Plan is planned so that every 
percentage-point of increment will be achieved primarily through the release 


of progressive new output. 


The June CPSU Central Committee Plenum and the May and August (1986) CPSU 
Central Committee conferences noted that the current state of affairs in the 
area of developing equipment equal to the world's best is justifiably 
alarming. 


Branch associations and enterprises increased their production of new 
equipment in the llth Five-Year Plan. Individual enterprises were 
restructured to produce the most progressive types of machinery and equipment, 
units capable of increasing productivity many-fold. Among them were 
associations and enterprises in Leningrad, Ivanovo, Gomel, Odessa, Ulyanovsk 
and elsewhere. 


At the same time, in abjectively evaluating the work done, one must note that 
we did not resolve the primary task, that of reaching the world's highest 
technical level in all types of equipment ard tools released. Up until quite 
recently, a majority of our scientists, designers and technologists hardly 
anticipated surpassing the world technical level when developing new 
equipment. The benchmarks used for comparative evaluation were often not the 
very latest foreign models. 


These fundamental branch comprehensive programs were developed to 
fundamentally restructure branch technical policy: "Technical Level," 
"Quality" and "Reliability." These three programs represent a unified complex 
of measures to reach the world level. In the 12th Five-Year Plan, these 
programs anticipate improving the productivity of the equipment being released 
1.5- to 1.6-fold and improving their precision 1.2-fold. We are to lower 
specific metals intensiveness by 12-18 percent and specific energy 
intensiveness by 7-12 percent over those five years. Product updating is to 
be accelerated. The proportion of series-produced output at the world level 
will be 86 percent (of total output) and 100 percent of all new output by 
1990. 


The programs define the basic directions, measures and concrete assignments 
for raising the technical level of series-produced and new output. A priority 
mix of products and promising technical-economic indicator values have been 
established through 1999. The entire priority products mix is to be at the 
forecast world-level promising indicators in 1990. 


The branch programs are the basis for developing plant programs, whose content 
must be the primary content of the work of the scientific research institutes, 
special design bureaus and associations. 


The products mix of forge-press equipment included in the "Technical Level" 
branch program takes into account the requirements of branches of the national 
economy which have different types of production: small-series, series, 
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large-series and mass production. On the whole, the products mix of priority 


equipment encompasses about 50 percent of all KPO [forge-press equipment) in 
terms of type-size and about 70 percent in terms of value. 


The program defines specific time frames and job assignments, as well as 
technical-economic indicators for such types of forge-press equipment as 
various flexible mamfacturing modules, machinery with numerical programmed 
control, automatic and semiautomatic lines, automatic cold- and hot-forging 
machines, cold-extrusion presses, automatic clear-blanking presses, swaging 
machines, and so on. 


Implementation of the forge-press equipment program will enable us to reach 
the following indicators in the 12th Five-Year Plan: rolled metal saved -- 
1.7 million tons, reduction in metal lost to shavings -- one million tons, 
operators freed for other jobs in forging and stamping — 96,000, machine tool 
operators freed for other jobs in machine shops — 112,000. 


The ministry is paying 2 attention to improving product quality. 
We have enterprises which tg oN yg cee fp reed ethan gg A gninens tah 
Machine tools from the Ryazan Machine-Tool Manufacturing PO [production 
association], the Srednevolzhskiy and Orshanskiy machine-tool manufacturing 
plants and the Ivanovskiy Machine~Tool Manufacturing PO imeni 50th Anniversary 
of the USSR, jig-boring machines and gear cutters from the Moscow Jig-Boring 
Machines Plant, the "Krasnyy Proletariy" machine-tool manufacturing plant 
imeni A. I. Yefremov in Moscow and the Srendnvolzhskiy Machine Tool 
Manufacturing Plant, presses from the Voronezh Heavy-Duty Mechanical Press 
Plant, and a mumber of other machines and machine tools have been competing 
successfully on the world market. 


However, the overall quality of the output being produced by branch 
enterprises cannot be considered to meet contemporary demands. 


The ministry has increased its efforts to carry out the CPSU Central Committee 
and USSR Council of Ministers Decree "On Steps to Radically Improve Product 
Quality." Gosstandard [State Committee for Standards] agency acceptance of 
finished products is being instituted at branch enterprises. As the 
experience of the "Frezer" plant in Moscow shows, setting up finished product 
acceptance in this way forces the plant leadership, technologists, foremen and 
workers to change their attitude towards quality. And it does not require any 
additional capital investment or special steps beyond the ability of the 
collective itself. 


Much organizational work remains unfinished, both in the ministry apparatus 
and locally, on creating the conditions necessary to ensure the consistent 


release of high-quality output. 


In order to bring domestic machine tool manufacturing to the leading 
frontiers, we face considerable work on increasing the creative activeness of 
branch science, on selecting and educating talented young specialists, and 
foremost the designers and technologists who will be creating the new 
equipment. This is a long process, and we need to be constantly involved in 
it. 
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After the April (1985) Plermm, several organizational steps were taken in the 
branch. Several new NPO [scientific-production associations] were created and 
some SKB [special design bureaus] became part of production associations. 
Some 85 percent of all branch scientists are now in organizations which are 
part of an association. Forces at some scientific research institutes have 
been regrouped. However, the restructuring of scientific-technical forces to 
resolve the fundamental tasks facing the branch is not yet complete. We face 
the practical task of elevating the role and increasing the responsibility of 
the lead institutes for the technical level of the output being produced, with 
increasing their activity in the areas of scientific and technical development 
which are revolutionizing the technology of machine-building production, with 
increasing operating efficiency. Technological planning organizations must 
exert an ever-increasing influence on production efficiency and on switching 


production to an intensive path of development. 


Restructuring the use of the available scientific-technical potential also 
anticipates strengthening its material-technical base and using new forms of 


organization. 


Ten percent of all capital investment in the 12th Five-Year Plan is being 
allocated to develop the pilot-experimental centers of enterprises and 
organizations, which is 2.5-fold more than was allocated in the 11th Five-Year 
Plan to acquire computer equipment. Branch enterprises and organizations are 
participating directly in the work of the interbranch scientific-technical 
complexes, and all engineering-technical personnel will have been switched 
over to the new wage conditions in 1986. 


A mumber of problems and tasks involving accelerating the development of new- 
generation equipment are being resolved within the framework of the 
"Comprehensive Program of CEMA Member-Nation Scientific and Technical Progress 
Up To 2000." The times dictate the necessity of developing new forms of 
multilateral and bilateral cooperation more actively and fruitfully. 


Thirty branch enterprises are already cooperating on the basis of direct ties. 
Two scientific-production associations have been created and are being 
operated jointly with the NRB [People's Republic of Bulgaria], the Soviet 
parties being the Ivanovskiy Machine-Building PO [production association] 
imeni 50th Anniversary of the USSR and the "Krasnyy proletariy" Machine Tool 
Manufacturing PO in Moscow. We have also organized the "Robot" Soviet- 
Czechoslovak association and the international "Interrobot" association. 
Questions of developing joint associations are being discussed with a mumber 
of CEMA member-nations. 


The ministry has restructured its investment policy so as to actualize the 
party directive on production intensification. Top-priority attention is 
being paid to setting up branch enterprise retooling. More than a two-fold 
increase in capital investment over the previous five-year plan is planned in 
this area. This will enable us to update 12-15 percent of our fixed assets 
annually. For the 12th Five-Year Plan as a whole, 65 percent of the active 
portion of our fixed assets will be updated. 
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The speeches by M. S. Gorbachev at the June (1986) CPSU Central Committee 
Plenum and by N. I. Ryzhkov at the USSR Supreme Soviet Session paid a great 
deal of attention to increasing the intensiveness of fixed assets use. We are 
faced with switching ministry enterprises over to two- and three-shift 
operation. To this end, we anticipate removing a considerable amount of 
obsolete and obsolescent equipment from the current inventories and sharply 
altering the fleet structure by increasing the proportion of progressive, 
highly-productive equipment. The labor collectives and public organizations 
will be enlisted extensively in educational work and in solving a mmber of 
social problems. 


The innovativeness, scope and complexity of the tasks facing us obligate 
machine tool marmufacturers to solve branch management problems in a new way. 
The ministry has switched to a new management general plan, significantly 
reducing the rmumber of management units in the primary link and creating new 
production and scientific-production associations, with a majority of the 
scientific-technical organizations now incorporated into associations. 
However, branch management reorganization questions cannot be considered fully 
resolved. Continued improvement in management, broader association 
independence and the development of cost-accounting relations are necessary. 
Beginning in 1987, five production association will be autonomously financed. 


Now that extensive restructuring is underway in all spheres of activity, 
conducting the active persommel policy demanded by the 27th CPSU Congress and 
the June (1986) CPSU Central Committee Plermm merits particular attention. 
None of the above administrative and economic measures will have the necessary 
impact if any Ministry subdivisions, enterprises or organizations lack a 
stable staff of competent, energetic specialists and leaders capable of 
introducing everything new and advanced, people following high party 
principles, people able to work with others. 


The human factor, mobilizing the creative activeness of enterprise and 
organization workers, must play a decisive role. 


The Appeal of the CPSU Central Committee to the workers of the Soviet Union on 
widely developing nationwide socialist competition for successful 
implementation of the assignments of the 12th Five-Year Plan has met with 
strong approval in the labor collectives of cur branch. 


We are confident that all branch labor collectives will do everything 
necessary to carry out the tasks set machine tool manufacturing on 
accelerating scientific-technical progress and ensuring the retooling of 
machine building on a modern technical base. 


COPYRIGHT: Izdatelstvo "Mashinostoyeniye”", "Kuznechno-shtampovochnoye 
proizvodstvo", 1986 


11052 
CSO: 1823/89 
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KRASNYY BORETS’ DIRECTOR ON PLANT'S PRODUCTS, GOALS 
Moscow FOREIGN TRADE in English No 2, Feb 87 pp 28-30 


[Interview with Anatoliy Miloserdnyy, director of Krasnyy Borets, by Boris 
Zlébin] 


[Text] Machine tools made by the Krasnyy Borets Works in the town of Orsha 
are in operation today in 87 countries. They are well established in the 
FRG, Great Britain, France, Finland, Belgium, Austria, Japan, Italy, Canada. 
High quality, reliability and precision assure their popularity. 


The works in Orsha was rewarded the diploma of the Presidium of the USSR 
Chamber of Commerce and Industry for its achievements, active participation 
in the Chamber's activities and the assistance rendered in the development 
of the USSR trade and economic ties with foreign countries. 


Anatoliy Miloserdnyy, Director of Krasnyy Borets, answers our questions regard- 
ing the works and its products. 





[Question] What are you main products? 


[Answer] We manufacture expressly high precision surface grinders and 
specialized grinding machines. Mostly we supply Soviet industry but a good 
portion of our output is for the world market. During the 10th (1976-1980) 
and lith (1981-1985) five-year plan periods a great variety of high precision 
grinding machines were designed and placed in mass production as I said, many 


are for export. 


Our models ZE711F1, ZE7LIVFl1, ZE721VFi-1, are for the precision surface grind- 
ing of parts made of various materials in individual, serial and large-lot 
production. Grinding in the vertical plane is also possible with a grinding 
wheel face. 


Workpieces, depending om the material, shape and size can be held directly on 
magnetic or electromagnetic plates, in jigs or clamped directly to the table's 
surface. 


Profile grinding of different workpieces is by a formed wheel which is dressed 
by various optional accessories supplied with the machines. 
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A semi-automatic machining cycle with a programmed vertical feed and digital 
indication of the table and the head displacement is possible with all sodels. 
Roughing and finishing feeds at pre-set rates, grinding down to the required 
size, truing, automatic grinding wheel reset and table return to the loading 
position are included into the cycle. 


A luminous signalling system is available, which comes into action twice, the 
first time at the beginning of finishing feed and the second when the speci- 
fied dimension is reached. 


All operating controls are positioned according to ergonomic principles. The 
wheel head and the table slide have a2 plunge setting systex. 


All models are equipped with the necessary interlocking systems to ensure 
failure-free operation. 


For easy servicing and to reduce vibration and thermal strain all controlling 
mechanisas, hydraulic and the electric equipment are positiomed away from the 
machine's working parts. 


[Question] The April (1985) Plenary Meeting of the CPSU Central Committee and 
the 27th Party Comgress set the task to design new progressive machinery and 
technologies. How is the collective accomplishing this task’ What new models 
can Soviet enterprises and foreign partners expect during the present iith 
five-year plan period? 


[Answer] The cardinal acceleration of scientific and technological progress 
is a strategic lever of the USSR"s economic intensification; in this sachine- 
building also plays a leading part. Our collective has a prodigious task of 
developing in the near future better machines capable of competing world 
standards. 


For this we have already a lomg-term program for designing and introducing into 
production a new range of machine tools in 1986-1990 which we have designated 
as the D series. This program takes the customers’ requirements into account 
and the latest technologies. 


In the D series, semi-automatic machines account for over 40 percent, sachines 
with numerical control for more than 18 percent, high and super-high precision 
machines—over 10 percent. The series will also include various grinding 
modules which can be built into flexible production systems. 


The high technical level of the machines selected for mass production will be 
ensured by application of modern numerical control systems, controllable 
electric drives, wide use of contactless position sensing elements and digital 
indicators, and also by implementing such progressive finishing technologies 
as full-depth, electrochemcial and diamond-erosion grinding. 


We are improving the precision parameters of the new machines om the average 
1.5 times. Already designed and in 1987, for the first time in our country, 
self-controlling surface grinding machine of the C class will be made. To 
meet home and foreign customer's requirements in full, the new series will 
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contain machines with table working surfaces of 1602300 mm, 4001630 m, 
500x800 am. A microprocessor-operated sumerical comtrol system allows dialog 


programming. 


The series will substantially inacrease labour productivity, diminish saterial 
cousumptice, improve grinding precisice. 


The aim of owr collective is to fully meet the Sowiet ecomomy’s seeds for high- 
precision grinding sachines, to stop future import of similar machines from the 
capitalist cowntries and finally to place cur sew aodels om their uarkets. 


By the time 1990 comes around the works will have increased the output of 
numerically comtrolled machines five times, special machines twice, flexible 
production modules five times. 


[Question] To reach these goals is possible only if sew technologies are 
introduced at the works. What is the works doing is this directica? 


[Answer] I gust say, that during the lith five-year plam period we put a lot 
of effort and allocated means for developing new productioea technologies and 
installing new equipment. This substantially increased labor productivity. 
Its growth during the previous five-year plan period equalled 135 percent, 
against the 129.6 percent envisaged by the plam. The whole productice increment 
was gained due to the labor productivity growth. 


For accomplishing these tasks our engineers worked owt 42 special-purpose 
program which would reduce manual labor. Fulfillment of this program rendered 
manual labor virtually absent. 


Besides owr specialists, engineers and scientists in 16 research and design 
institutes helped draw up this program and execute it, which sade it easier 
to solve difficult development problems, introduce sew technologies quicker 
and obtain better end results. 


The problem of metal mold durability was solved by meams of plasma spraying 2 
heat-resistant coating on the mold’s contacting surfaces. This process doubled 
the mold working life. 


To improve technologies and shorten time required for their development, cur 
works uses the computer aided design (CAD) system. CAD reduced development 
time 2.5-3.0 times. 


There are many similar examples but it seems to me, we mentioned enough for 
you to see how we at the works, together with scientists improve our activity 
from the efficiency point of view as well as labor productivity and product 


quality. 


[Question] You mentiomed cooperation between your works and research insti- 
tutes. Could you say, how your specialists improve technologies? 
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[Answer] I must say that our specialists and exginmeers beve dome 2 lot to 
upgrade existing techimologies, amd are comtioming this work today. Seven 
iaventicas amd 827 rationalization proposals introduced by the Erasuyy Jorets 
engineers and workers into production during the llth five-vear pla period 
have saved |.9279,000 rubles. As 2 result, the labor intensity of products has 
beex reduced mazy times. 


The works inventors, for example, designed 2 reciprocating tydralic drive. 
This invention saves the works some 400.000 rubles amuzlly. 


Another investicon—e coatrol device for the reversing gear of the surface 
griading machize’s work table—wes worth abut 3.000 rubles to the works. 


So dowbt, during the lith five-year plam period mew macizines will meed further 
development plus introductica of mew techmologies and equigment to exsure 
qualitative machine production. We are developing the production base, 
automation amd robotizaticn. 


[Question] Do you cooperate with foreign firms’ 


[Amswer] At present we umdertake cooperated production with the West Cermam 
firm Elb-Schliff amd the French firm 121. This wider cocperation with foreig 
firms is helping us set up very productive techmologies amd equigment in 2 
much shorter tine. 


The foreign curreacy, which the works earms for the export of its products, is 
used to purchase high-tech equipment. Today at the works the share of mder= 
equipment accounts for 42 percent, and by the end of the current five-rear pla 
period it will reach 58 percext. 


Ie is mecessary to point out that cur cooperation with the firms £lb-Schliff 
and i27L is fairly close and successful amd is of mtual bemefit. I think that 
both firms are interested in furthering this cooperation. 


Up to 500 of cur machines are exported ammmaliy. And the biggest share (up to 
100 machines) is sent to the firm Elb-Schliff (Fac). I hope, im future, we'll 
manage tc broadex cur cooperation with this firm. Especially as the export of 
surface grinding machines is to be doubled. Ic the sear future ve will start 

the D series machines and special mdels of them (7D7714FI-1, 
ZD710¥-1, ZD710VFI-1, OSh3I00F2, OSh400F2). 


Deliveries to customers of a sizable quantity of complex grinding equipmexnt 
requires a high level of techmical servicing. Spare deliveries are properly 
plammed and we have never had amy complaints or grumbles about them. Its our 
tradition to give immediate attention to amy technical servicing problen, using 
all the meams at cur disposal. fowever, amalyzing information sent by cur 
specialists statiomed abroad we found owt some weak points im owr service, 
mostly delays in deliveries of spare parts. This is 2 problem we beve to 
mutually solve with a2 aumber of other orgamizations. It would be correct if 
Soviet orgamizaticas follow practices worked out by foreign firms and accepted 
by the customers. 








Im comclustiom [ would like to express tie bope thet our itinteruetional trae, 
tecimmiical amd scientific ties will stremgtiven aad develop, and oer exports 
will grow. Our relationsinigs with foreign partuers are good, and we feel sure 
they will be gurcihasiog greater quantities of ovr products. 


L Ha 
CSO- 1k73/ 158 








PROCESS CONTROLS, AUTOMATON, HILTON 





Woecow FRAWDA tim fusatiam No 32 (25059), 2 Feb #7 p 2 
|Abetract of article iy ©. Milttirewewr,, Wasecow) 


|Aibretoractt |] Tine article reperts om 2 mew facility of tie Moscow "Krasnyy 
groletacriiy’” Plamt wikticih tis equipped wiltih a flextihle prodiucttiiom system Called 
ome of tie country"s largest ami most perfected flexible systtems,, tit consitistt= 
of computerized, rabet-equiigped macintiming cantters.. Nolbots for temiting maciidine 
tools are prodded at tints faectiliiirng. Ut tis sadid tm lhawe tie largest capacity 
for gprodiuctiog tihiis type of roiot—6,300 annually. The facility, wiiicth tis tim a 
inactilidtiime separeite from tie plamt”s alld thuiildting,, tim tie Nowe Cheremusititcd 
@istricre of Moscow, tumed aot 2.00 roiots last year, ami tie target for tints 
year is 4,300. UWhis production capacity iis said t> be equal t> tat of a 
large meciniime tool udiildtimg plant, ami yet the facility employs only 47 macitiine 
operators.. The flexiihle system operates around tie clock. Om tite first wore 
sintift. 25 operators are om ihamd t> gregare equipment for tite dayw"s work. Om 
tie secomd siniifitt. the aumiber of workers ts cut back tm 12-15, and omy 3-7 are 
om thamndi discrting: the tintied! siniiftr. 


The robots produced with tie flextihle system reportedly are betting exported im 
sets witthh macitize tools t> otter socialist countries. There is 2 newer roi 
model with certtaiim characteristics that are said t> be superior tm those of 
tie best robots iim the world. It is @ jotiet development of Soviet ani 
Raulgaeriam desiigmers cooperating jim tie iimtermmttiional associiatiiom "Krasmyy 
graletariiy—teroye.” Im adidiiitiom t> temiting macitiine tools, iit cam weld, 
padiot. ciwet and ewem perform some assemibly operations... Series production of 
this model iis supposed tm begiim iim 1948. 


The article alem retises questions of mowing aiead witih work t> perfect tie 
tecimology of tim flextiible production system, calling tlhe mew facility @ 
ttmacinettome flor testing the readtiimess of the countrw"s macihiime inuiildiing tm take 
@ qualitative leap om tie world lewel. I[t ts mentioned that tie system uses 
botin domestic amd imported equiipment,.. amd@ tat the Sowlet equipment matcies 
the fimportted equiigment iim all respects @eecept reliability. Singled owt for « 
comparriisom iim tie article iis the S142) computer prodiuead iby tie Wiisery of 
Instrument Huiildtiog, Wears of Automation amd Control Systeme, witiicih cam ihe 
used for comtrolliig tie fleriible system This computer regortaily requires 
S12 serwice persomel]. depemitiiog om tie oumiber of siniiits tit tis aerated; om 








the other hand, there is an imported computer that can control the system 
around the clock without any service personnel. It is also noted that the 
SM-1420's mean time between failures, at 3,000 hours, compares unfavorably 
with the foreign counterpart. Also criticized are numerical-control devices 
for robots supplied by the instrument building ministry's "Kontur" association 
in Tomsk and "Telemekhanika" association in Nalchik. 


Quoted in the article a>. Yu. Kirillov, who was recently elected general 
director of "Krasnyy proletariy," and the plant's chief designer, V. Galkin. 


FTD/ SNAP 
/13046 
CSO: 1823/119 
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PROCESS CONTROLS, AUTOMATION, ELECTRONICS 


NEW ARMENIAN COUNCIL COORDINATES WORK ON ROBOTICS 
Yerevan KOMMUNIST in Russian No 248 (15927), 26 Oct 86 p l 
[Excerpt from article: "Armenian Academy of Sciences’ Council on Robotics") 


[Excerpt] Imagine a plant where a central computer accomplishes overall 
supervision of the designing of a new product, and then translates the speci- 
fications into the language of instructions that can be understood by robots. 
Such a notion is no longer the subject of fiction. A new robotics complex 
has gone into operation in the assembly shop of the Yerevan Electrical 
Equipment Plant. Robots installed on the assembly line will assemble electric 
motors, replacing dozens of workers. This complex was developed at the 
scientific research institute "Elektromash," but its creation actually is 

the fruit of a collective effort by scientists and specialists of the 
scientific council "Robots and Robotic Complexes," which has been organized 
under the presidium of the Armenian Academy of Sciences. 


"Our republic's economy includes such key industries as machine building, 
machine tool building, electrical equipment, and precision instrument build- 
ing. These are all areas of industrial production that can benefit to the 
maximum extent from wide introduction of robotic systems," said the chairman 
of the scientific council, corresponding member of the Armenian academy 

G. Areshyan. "The situation with introduction of industrial robots, automatic 
lines and automated production facilities in the republic, however, does not 
satisfy modern requirements. The extent of their application is rather 
limited. 


"The scientific council ‘Robots and Robotic Complexes’ has been created to 
coordinate work and to summarize leading experience and scientific advances 
in this field. Acting as base organizations of the council are leading 

research and production organizations of industries that are interested in 
introducing robots. A comprehensive targeted program has been compiled for 
introducing robotic complexes and flexible automated production facilities. 


"I would like to illustrate the possibilities that exist for coordinating and 
integrating the efforts of robotics engineers with the following example. At 
one of its meetings, the council was reviewing an order from the Moscow Power 
Engineering Institute for development of a certain device for a flexible 
automated production facility (GAP) that was being designed. After discussing 
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the order, members of the council came up with a counter-proposal: instead of 
just the one device, develop all of the equipment, assemblies and parts of the 
GAP. The proposal didn't remain on paper: a temporary team of scientists and 
specialists in the field of kinematic mechanisms and programs for control of 
complex robots was organized. Ina short time this team was able to draft a 
technical assignment and start development work." 
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PROCESS CONTROLS, AUTOMATION, ELECTRONICS 


FINNISH FIRM HELPS ROBOTIZE INSTRUMENT ASSEMBLY LINE 
Moscow IZVESTIYA in Russian No 315 (21757), 11 Nov 86 p l 
[Article by L. Garipova, Smolensk] 


[Text] An assembling center equipped with robots has been created jointly by 
the "Nokia" firm of Finland and the research-and-production association 
"Tekhnopribor" of Smolensk. This center represents the first major project 
within the framework of an agreement on cooperation in the field of robot-based 
flexible production lines, automated equipment and computer technology that the 
Finnish firm has with the USSR Ministry of Instrument Building, Means of 
Automation and Control Systems. 


Ammeters, voltmeters and other electrical measuring devices are used widely 
in many branches of the economy. The modular system that has been jointly 
developed is intended for assembling them. In this system, components of the 
products are delivered to the assembly table of a robot-manipulator, the 
"Nokia Puma-560." It takes the parts, and its ‘brain’ identifies the base 
components and the components that are to be joined to them. Commands in the 
form of pulses regulate the force of its mechanical ‘hands’ in attaching 
fragile parts such as thin metal pointers and glass. 
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PROCESS CONTROLS, AUTOMATION, ELECTRONICS 


IMPROVED MECHANISMS FOR ROBOTS 
Vilnius SOVETSKAYA LITVA in Russian No 246 (13159), 24 Oct 86 p 4 


[Excerpt] Specialists of the Kaunas Polytechnical Institute (KPI) have 
designed a series of mechanisms which open up broad possibilities for develop- 
ment of new-generation technology and automated production sections and shops. 


New industrial robots are intended for automating auxiliary manual work, 
others are for producing precision parts, while still others will become 
indispensable in dyeing shops. As compared with robots now in use, the new 
ones manipulate more quickly and flexibly and with greater precision. 


"The very complex problem of providing the robots’ actuating systems with 
capabilities that can more nearly match those of their control systems has 
been solved in collaboration with specialists of KPI's chair of automation," 
said Yuozas Rudzyanskis, docent of the institute's chair of machine tools. 
"As a result, the robots now carry out commands better and move along more 
complex paths. This is very important from the standpoint of preparing them 
for operation in flexible production systems and automated sections." 


A series of components for industrial measuring robots has been designed under 
the direction of Professor Ramutis Bantsyavichyus at the institute. These 
robots will monitor parameters of sophisticated instruments and precision 
machinery, taking the place of tens of thousands of people who are now 

engaged in measuring work. 
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PROCESS CONTROLS, AUTOMATION, ELECTRONICS 


REGIONAL SERVICE CENTER ESTABLISHED FOR NC AND ROBOT EQUIPMENT 
Moscow IZVESTIYA in Russian No 25 (21832), 25 Jan 87 p l 
[Article by correspondent V. Kulagin, Orel] 


[Text] A regional center for servicing machine tools with numerical pro- 
grammed control and also robotic complexes has begun to operate at the Orel 
Machine-Tool Repair Plant. 


"The area served by this center takes in Orel, Kursk, Bryansk, Lipetsk and 
Tula oblasts," related V. Stavtsev, director of the plant. "It wasn't just 
luck that our plant has become a leader in servicing equipment with 
electronic instrumentation. Four years ago, we created a group of N/C machine 
adjusters and opened a section to do work for plants of Orel. But soon, 

heads of plants in neighboring oblasts also contacted us with requests to 
debug N/C machine tools." 


The Orel center for servicing equipment with electronic circuits is broadening 
its scope--affiliates of the center are being created, its material and 
technical resources are being strengthened, and the quality of its services is 
being improved. The volume of work at the center will almost double this year 
as compared with last year. 
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PROCESS CONTROLS, AUTOMATION, ELECTRONICS 


MACHINE TOOL MINISTRY ACTS TO IMPROVE PERFORMANCE OF ROBOTS 
Moscow SOVETSKAYA ROSSIYA in Russian No 26 (9277), 1 Feb 87 p l 
{Excerpt from article by I. Ordinartsev, first deputy minister of Minstankoprom] 


[Excerpt] The Ministry of the Machine-Tool Building and Tool Industry 
(Minstankoprom) has discussed the article with the title "Robot on the Assembly 
Line" which was published in the newspaper "Sovetskaya Rossiya”" for 16 Sep 86, 
and considers this article's criticism of the ministry to be correct. This 
criticism involved questions of introducing and using industrial robots. In 
particular, the article correctly posed the question that economic benefit 
from utilization of industrial robots must be calculated in each specific 

case of their employment. 


Users’ complaints that industrial robots are not reiiable enough have also 
been found to be justified. Minstankoprom and the ministries of instrument 
building, means of automation and control systems, and the electrical equipment 
industry are now working jointly to raise the technical standards, quality of 
workmanship and reliability of industrial robots. A proving facility for 
reliability testing of experimental and series-produced models has been 
organized for this purpose. Work is being done on studying the reliability of 
robots in real operating conditions. Incoming control of sets of components 
has been introduced at a number of plants which produce robots, such as the 
"Krasniy Proletariy" Machine-Tool Building Production Association in Moscow. 

A state standard which is in effect as of January 1987 calls for mandatory 
burn-in of each rcdot for at least 32 hours before it is submitted for tests. 


The Interbranch Scientific-Technical Complex "Robot" has been created for the 
purpose of eliminating shortcomings in interagency organization of work. The 
main task of this complex is to develop industrial robots intended for various 
production processes, for use in robotic complexes, flexible production 
modules and automated production lines. Drafting of rules for a system of 
maintenance services is another task that is included in the complex's plan 
of work. 


Questions of raising the technical standards of industrial robots and robotic 
equipment, advancing their production and introducing them in the industry 
during the 12th 5-Year Plan were examined at a meeting of the board of 
Minstankoprom. Decisions adopted by the board are aimed at detailed revision 


57 








of the types of industrial robots in production, delineation of the 
specializations of design organizations and manufacturer-enterprises, and 
formulating a specific program for raising the technical standards of robots 
and robot-equipped production complexes. 
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PROCESS CONTROLS, AUTOMATION, ELECTRONICS 


UDC 621.91-52:621.879-2 
ROBOT FACILITY FOR MACHINING EXCAVATOR PARTS 


Moscow ENERGOMASHINOSTROYENIYE in Russian No 1, Jan 87 pp 39-41 


[Article by N.P. Pyrkov, engineer] 


[Abstract] Organization of a robot facility for manufacturing purposes is 
demonstrated on the example of such a facility which produces fastening bolts 
for EKG-8/10/12 excavators. It consists of a model 2 "Brig 10B-MK” industrial 
robot which operates a lathe with a hydraulic pantograph and is program 
controlled through an appropriate interface. A major problem in development 
of this facility for a relatively small-scale production was design of the 
gripper with adequate capacity for transfer of blanks and finished parts 
20-60 mm in diameter and 50-300 mm long at rates of 40-100 pes/h. The hoist 
assembly includes a ratchet mechanism with a conveyor carrying 46 baskets and 
a control box, for operation in the fast loading mode or in the slow holding 
mode. The facility is equipped for cyclic operation, automatic operation, 
and “manual” adjustments from a transportable control panel. It has been 
designed for optimum performance on the basis of applicable productivity and 
reliability analysis. The positioning error does not exceed 0.5 mm. Only 
one human operator is required for supervision and maintenance of four such 
robot facilities in a plant. Figures 4. 


2415/ 13046 
CSO: 1861/147 


UDC 621.396.58 


TWO-CHANNEL LOW-FREQUENCY MODULE OF MODULATION RADIOMETERS FOR POLARIZATION 
MEASUREMENTS 


Ashkhabad IZVESTIYA AKADEMII NAUK TURKMENSKOY SSR: SERIYA FIZIKO- 
TEKHNICHESKIKH, KHIMICHESKIKH I GEOLOGICHESKIKH NAUK in Russian No 5, 
Sep-Oct 86 (manuscript received 26 Mar 85) pp 8-11 


[Article by Ch. Seitnepesov, B. Rakhmanov, A. Abdyrakhimov, K. Rizayev and 
A. Khanberdiyev, Institute of Engineering Physics, TuSSR Academy of Sciences] 


[Abstract] A low-frequency module of a modulation radiometer for measuring 
the Stokes parameters of nonthermal cosmic radio emission on a two-channel 
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polarimeter is described, its function being to extract 1 Hz amplitude 
modulation and 20 Hz phase modulation signals for their subsequent amplifica- 
tion and conversion necessary for such measurements and polarimeter control. 
The module consists of two identical channels, namely, a total-intensity 
channel and a phase channel, each giving an analog output to a recording 
instrument and to a computer. Each channel consists of a tuned input amplifier 
with gain control, a synchronous filter-detector, a synchronous integrator with 
d.c. amplifier, a phase shifter for controlling the reference voltage, and an 
overload monitor. Other components, common to both channels, are a generator 
of modulating pulses with synchronizer and a shaper of phase-shifter control 
pulses as well as of time-base pulses. The module is designed according to 

the classical “variable-gain amplifier - synchronous filter-integrator” 

scheme. All compoments are built with series K284UD1B integrated-circuit 

chips of a low-noise high-stability differential amplifier, series K140 micro- 
circuit chips, and series K155 digital microcircuit chips. The module contains 
also KT3102G and KT807A transistors. Its performance characteristics are 
minimum gain of 5°10? in the input amplifier, minimum transmission coefficient 
of 20 dB and maximum intrinsic noise of 20 uV in the integrator, and time 
constant of the integrator adjustable to 10, 40, 100 ms, 1, 4, 8, 16 s. The 
module operates from a #12 V voltage supply, drawing a current of not more 

than mA. Figures 2; references 4: all Russian. 
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UDC 006.065:658.5.011.56 
STANDARDIZATION OF FMS, OTHER AUTOMATED SYSTE3S URGED 
Moscow STANDARTY I KACHESTVO in Russian No 10, Oct 86 pp 10-13 


[Article by Candidate of Technical Sciences L. P. Tolstykh, head of the 
Administration of Machine Tool and Tool Building Industry and Interbranch 
Production Facilities, USSR State Committee for Standards, umder the heading 
"Production Automation and Robot Engineering": "Standardizing Flexible 
Mararfacturing Systers"] 


[Text] Automating machine-building production by introducing advanced 
oe oe oe ie or Oe oe ae ce 

by the resolutions of the 27th CPSU Congress. 
Seb Cangas GieMmnRh aun seah porte dud qoueiiinas Gente 6k beath 
measures to accelerate the retooling of existing enterprises and the creation 
of technically sophisticated production capacities through the introduction of 


The accelerated retooling of industry through extensive introduction of 
flexible marufacturing systems (FMS) is possible only given coordinated action 
by the branch ministries. 


The Ministry of Machine Tool and Tool Building Industry has been entrusted 
with the functions of lead ministry for comducting a wnified technical policy 
in the area of developing, mamfacturing, introducing and servicing ™S at 


machine—building and metalworking enterprises. 


Together with the USSR ministries and departments concerned, the USSR State 
Standards Committee and the Ministry of Machine Tool and Tool Industry is to 
ensure the development of normative-technical documentation on unitizing ard 
standardizing flexible manufacturing cells (FMC) and systems, including 
documentation on standardizing flexible manufacturing systems during 1986- 
1990, documentation to include basic normative—technical terms and definitions 
documents, indicator classification and nomenclature, miles for accepting MMS, 
assembly components, fittings and tools, maintenance and repair, amd methods 
of calculating the economic effectiveness of PMS and FMS control systems. 
The development of NID [normative-technical documents] for this complex will 


61 











permit the creation of a unified normative-methods base which will emsure 
technically sophisticated, modular-umit FS amd the specialized manufacture of 
very reliabie MS and MMC elements. 


Development of this NID complex must be coordinated with work plammed for the 
12th Five-Year Plam to contime developing and improving the YesTPP [Unified 
System of Production [Process Planning], the system of CAD and Awtomatic Control 
Stamdards, the reliability program, and also the programs for comprehensive 
standardization of equipment, fittings, tools and industrial robots. 


This system of ™S standardizatiom documents is expected to include 73 
normative-technical documents covering 40 state standards and 38 quidelines. 
The main NID developers will be the Ministry of Machine Tool and Tool Building 
Industry and other ministries. 


for umitizing PMS based om parametric series for flexible manufacturing 
cells (MC) and standard circuits for special-purpose MS, optimizing MC 
assigning specific indicator values to individual MS component elements, 
@s a whole and its individual elements. 


along the following priority lines. 


Developing the requirements for the principles of MS develomment anticipates 
developing normative-technical documentation om the  terminolosy, 
classification and nomenclature of quality indicators and general safety 
requirements. Moreover, the goal is to create a mmber of normative documents 
whose purpose is to establish the composition, structural principles and 
functional designation of the individual structural elements, the 
intercommections of standard structures, the methods of calculating 
indicators, the types amd coverage of the technical docmentation, the basic 
principles of metrological support, the methods of calculating economic 
effectiveness, amd indicators and methods for evaluating the organizaticral- 
technical level of PMS. For example, the methods instructions (Technical 
Documentation. Types amd Coverage) regulating requirements on the composition 
and content of design, acceptamce-release and operating documents; methods 
instructions (Development Demands. Basic Provisioms), determining the 
Viewpoint of economic impact achieved at a specific production facility when 
PMS are introduced. The qoals of optimizing MMS structures as applicable to 
the concrete production comitioms they are being developed for are served by 
the development of a list of indicators and methods of evaluating then, of 
methods of calculating PMS ecomomic effectiveness. 


The development of assembly component requirements will have four aspects: 
requirements for flexible manufacturing modules will be provided by the 
development of normative-technical documentation on the types, basic 
parameters amd specifications for automation equipment, MC functioning and 
operation, as well as NID for specific types of ™ which establish their 
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basic parameters amd interfaces to other mS elememts. Moreover, we 
amticipate the dewelopmemt of state stamiards for the types, basic parameters 
amd mounting dimemsionms of the mac which will emswre that 2 broad spectouum of 
productiom operations cam be performed by the ms, including jicg-boring, 
turming, cylindrical grimiing, sheet stamping, casting and forging, oe 
molding, precisiom and arc welding, electrothermal and plasma treatment, 
painting amd varmisiiing. 


ae Se ees Ue eee oe eee Or. tramsport and 
warehousing equipment, electric robot cars, amd assembly compoments for them) 
is also anticipated: Ms Sanctions’ eupeest system requirements include the 
development of mormative-tecimical documentation establishimg demands om 
metalworking amd auxiliary tools, fittings, accessory tables for securing blanks, 
electric robot cars, and so am. 


Much attemtion will be paid to developing NID for automated 9 storage/ 
retrieval systems (45/25). which are 2 most important Gs element and ome 
mecessary to umify the individual MX into a2 single automated flexible 
Namutacturing system. We anticipate the develomment of stamdards defining the 
4S /3S Classification criteria and the classificaticom principles, types, basic 
and mounting parameters amd dimemsicrs, as well as methods instructions 


software of the control systems. A mmber of documents are being developed 
from existing multipurpose YeSS ASU ([4utomatic Control Tnified stamdamis 
system] standardization programs such 2s stamdard procedures for developing amd 
imtroducimg fwS comtrol systems, methods imstructioms om control systems 
information support, and methods instructions om the structure amd comcsitiom 
hardware componemts im FMS comtrol systems; assembly comporents amd meterials 
requirements for flexible manufacturing systems include the develomment of 
normative—techmical documemtatiom om PWS electric drives, comtrol devices, 
communications cables ami electric motors. 


Cassitysag the arrengeet cf fieride mumtactarg qutas ly ty 





Requirements for orgamizing flexible mamifacturing systess. 


This area encompasses the develomment of normative-tectmical documents wc 
include requirements for sumiating MS structures ad processes, simiating 
the required composition amd contemt of the documents in force in the systez, 











as well as MS ergonomic requirements. We anticipate the development of 
feasibilithy—stiudiy methods witicin will imclude the methods of sieping 


tachrologically ROMOgEMEOS Groups of parts wise Processing using MS will 


The develomment of requillattiicoms amd codes flor ensuring operatting reliability. 
These include flexible nmamuafacturing system maintenance and diagnostics 
documents om the most essential aspects of the oroblem of exsuring Ms 
reliability. The fact thet reliability topics are qromped into @ separate 
lime of PWS sttamdardiizattiom work results from the comilexitty of the proilem 
and the mecessity of @ comprehensive sapprocact to its solution. Im titis 
particular imstemce, the complexity of the problem of reliability is 
determined by the comilexitty of MS as systems comsistting of a large omer of 
systems (the flexible automated sector, simp, and sm om). 


A hich lewel of reliability (trouble-free opersition) is required of all spstem 
elements amd all links among them for the indicated systems to flumcttiom at @ 
prescribed efficiemcy umiier automatic comilitions, tat is, with miminal 
participation by the bumam cperstor, who, im traditional (momamtometed)) 
techmological systems, bas performed @ whole series of functions ensuring tiet 
the system perform its designated fumctiom. Poor ™S and MS element 
reliability is the mmim ctsttacle to the extemsive introduction of amtometed 
production facilities ami so-called “ummenmed” or “low-menned™” testmollogy into 
nacthine-tanlctiimg, siimoe the hich cost of MS and higher-level systems cam be 
recompensed amd create 2 profit omily om the comiiitiom thet they work trouble 
free for 2 time determined besed om ecomomic efffacttivemess criteria. 


™!S reliability, like the reliability of eny otter item, is ensured first of 
wl im the Gdeveloment stage. Ib tihis regard, such specific MS features as 
=o umdistimct commection betweem the individual modules and subsystems (coe 
modes mal fumctioning does moot necessarily cause the MS as 2a whole to stom 
merating), the ability to diagnose the status of tie elements and replace 
Tal Sumctioninmg elements while im am autometic mode, and the possibility of 
structural—flumctional backyp (im the fform of automatic comtrol program and 
readiiressimg abjects of labor to modwles which rem=inm operable), permits 
improved reliability of the ™S as 2 whole, mot only by increasing tie 
reliability of tthe imidtividual elements, bot also through appropriate ciramtt 
design whem developing the system. 


Im order to create am PS with @ prescribed level of reliability, methods of 
loulati Liab] i 5 — 2 whiicl -" ~ ) 
' oe > Lad ' ce tt Z 1 oe ¢ ee I ee ' a i ee I zi 1] oa ‘ i ee 
elements, both im the develomment stage and whem they are operating under 


The level of reliability imgested im SS throw them desigm and nemifacture,, 
comfirmed by calculations ami emerimentally, mst be retained throughout tie 
operating period. This mst be facilitated by establishing 2 maintemanmce and 











repair procedure which imposes specific obligations on both the manufacturer 
and the consumer of the FMS. 


In view of the indicated features of the problem of FMS reliability, we 
anticipate the development of standards and methods instructions regulating 
the criterion of FMS malfunctions, monitoring and diagnostics equipment, a 
nomenclature of reliability indicators for FMS modules and other elements 
which is a function of the designated technological purpose of the modules, 
the organizational structure of the FMS, the level of automation, type of 
production and production conditions. We also anticipate developing methods 
of calculating, monitoring and testing FMS reliability and FMS maintenance and 
repair procedures. 


The development of standards for the nomenclature of flexible manufacturing 
module reliability indicators anticipates the use of such indicators as 
"installed trouble-free output" (Tu) and "technical use factor" (Kt.i.) as the 
basic standard-setting reliability indicators. Used together, they permit a 
level of trouble-free service necessary for effective FMS functioning in their 
designated technological area, not only by increasing the trouble-free service 
life of the system elements, but also by improving the organizational- 
technical level of FMS operation. In this regard, it becomes possible to 
determine for each specific instance an optimm combination of Tu and Kt.i. 
values which minimize total losses connected with system downtime due to 
malfunctions or in connection with scheduled maintenance and repair. 


The NID will adjust Tu and Kt.i. values for FMC for different technological 
purposes, as well as Kt.i. values for such FMS elements as numerical 
programmed control systems, storage/ retrieval systems, industrial robots, 
electrical equipment, hydraulic and pneumatic equipment, computer equipment, 
electric robot cars, and microcomputers for programmed-control systems. 


GOST 26228-85, "Flexible Manufacturing Systems. Terms and Definitions," has 
already been approved and 20 NTD such as "Flexible Manufacturing Systems. 
Indicator Nomenclature," "Flexible Manufacturing systems. Classification," 
"FMS Control Systems. Information Support," and others, have been developed 
and are scheduled for approval in 1986. 


The precise norms and rules established in the FMS standardization docunents 
will permit creation of thr normative-technical base necessary to 
comprehensively automate production processes in the main branches of machine- 
building. 


The economic impact of introducing this particular NTD complex will be 
realized by increasing the productivity of equipment built into the FMS 1.5- 
to two-fold, increasing the shift index of FMS equipment operation up to 2.5- 
fold, increasing labor productivity five- to eight-fold, and lowering output 
net cost by 9-11 percent. The total economic impact of introducing these NID, 
including the three- to four-fold reduction in FMS development and 
introduction time and in planned FMS release in the 12th Five-Year Plan, will 
be roughly 600 million rubles. 
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UDC 006.01:001.8:621.37/.39 
Moscow STANDARTY I KACHESTVO in Russian No 10, Oct 86 pp 15-20 


[Article by R. M. Mironova: "Pressing Problems of Robot Equipment 
Standardization" ] 


[Text] With the participation of representatives of Krasnoyarskiy Kray 
industry and VUZ's and other regions of the country, a joint enlarged meeting 
of the Gosstandart [State Standards Committee] "Industrial Robots and 
Robotized Technological Complexes'’NTS [scientific-technical council] section 
and the Council to Assist Scientific-Technical Progress attached to the 
Krasnoyarsk CPSU kraykom was held from 11 June through 13 June 1986 in 
Krasnoyarsk. About 200 people from 12 branches of industry participated in 
the work of the joint meeting. The chairman was V. V. Tkachenko. 


VNIINMASH [All-Union Scientific-Research Institute of Normalization 
(Standardization) in Machine Building] Deputy Director B. N. Volkov spoke on 
"Standardization Tasks in the Field of Industrial Robot Engineering." 


After briefly describing the tasks set machine building by the 27th CPSU 
Congress, the speaker noted that standardization is being given an important 
role in resolving them, particularly in production automation, a key area in 
the development of modern machine-building. 


In machine building, production automation is an independent, complex task 
associated with the development of modern new equipment, technological 
processes and production organization systems, with systematic improvement in 
working conditions, and with reducing manpewer requirements. 


Automation effectiveness can be ensured only given a comprehensive approach to 
developing and introducing industrial robots, machining equipment, control 
devices, auxiliary mechanisms and devices, and so on. 





Industrial robots are being widely used, in machine-building and also in 
mining, metallurgy, agriculture, construction, transport, the services sphere, 
and so on. 


Given this situation, we need to establish an overall technical concept and 
ensure a unified technical policy for all stages in the life cycle of 
industrial robots, both among the USSR ministries and departments and among 
the CEMA member-nations. Standardization must, the speaker noted, be 
the basis of technical policy in industrial robotics. 


Work on standardizing and unitizing industrial robots here is being done 
within the framework of the "Comprehensive Industria] kobot Standardization 
and Unitization Program" which is linked to the comprehensive program to solve 
the corresponding scientific-technical problem, as approved by the GENT [State 
Committee for Science and Technology]. 
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The comprehensive standardization program anticipates the development of 
normative-technical documentation on industrial robots and robotized 
technological complexes of various types. 


The fundamental standards establishing the terminology, classification, the 
nomenclature of basic indicators, specifications, and also the methods of 
accepting and testing industrial robots were developed from 1981 through 1985. 


We are currently developing state standards regulating specifications, types, 
basic parameters and mounting dimensions of the individual IR [industrial 
robot] units and actuating modules. Introduction of these standards will 
enable us to switch to a unit-module system of building industrial robots. 


Continuing, the speaker noted that metrological support for the development, 
manufacture and operation of industrial robots, as well as standardization of 
the methods and means of testingthem plays an important role in ensuring a 
high technical level and quality. Implementation of the Gosstandart NTS 
resolutions in these areas began in 1986. Particular attention is being paid 
to standardizing the methods and means of accelerating the testing of 
industrial robots and assembly components for them, to ensuring the accuracy, 
reliability and reproducibility of the test results, to standardizing the 
algorithms for making decisions on IR conformity to preset requirements. 


Implementation of the assignments of the comprehensive industrial-robot 
standardization program will permit regulating their development and limiting 
the number of new models, ensuring the interchangeability of individual 
assembly and other components, and creating a basis for unitized, building- 
block and specialized production. 


Candidate of Technical Sciences S. F. Rasstrigin (CEMA Standardization 
Institute) reported on "CEMA Industrial Robot Standardization." In particular, 
he noted that the changeover of the main branches of the national economy to a 
level of highly mechanized and comprehensively automated production is one of 
five priority directions of economic intensification anticipated by the 
"Comprehensive Program of CEMA Member-Nation Scientific and Technical Progress 
Up To 2000." 


Solving the problem of automating industrial production through the extensive 
introduction of industrial robots and flexible manufacturing systems will 
permit a reduction in the time involved in incorporating and expenditures on 
producing new types of output in CEMA member-nations, an increase in labor 
productivity in machine building, and higher equipment loads and shift 
indexes 


Industrial robots are most widely used in CEMA member-nations to service 
metal-cutting machine tools, foundry and forge-press equipment, performing 
mainly transport and loading operations. 

Continued improvement in industrial robots will be associated with increasing 
the release of more-sophisticated models, with increasing their versatility 
and with using unit-module components. 
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In connection with their increasingly mass production and the increase in 
delivery volumes, ensuring the technical compatibility of industrial robots 
being developed by different countries puts forward strong demands for 
standardization and unitization, both of the robots themselves, and of their 
components. Within the CEMA framework, the speaker said, industrial robot 
standardization is being done under the 1983-1990 comprehensive robot 
equipment standardization program approved by the 90th Session of the CEMA 
Permanent Commission on Machine-Building. 


One of the most important problems connected with the development, production 
and widespread use of industrial robots and robotized complexes is the 
training and retraining of engineering personnel in the corresponding 
specialties. Krasnoyarsk Polytechnical Institute prorector S. A. Podleskiy 
talked about how this problem is being solved at his institute. Since 1983, 
the institute has been opening up new specializations within its existing 
specialties; the institute has developed a comprehensive "Robot Equipment 
Systems and Flexible Manufacturirg Systems" program which is an integral part 
of the kray program; the industrial enterprises and it are creating an 
interbranch study-research complex. 


Continuing, the speaker talked about the problems still ahead in training and 
retraining personnel for robot engineering and put forward a number of 
interesting proposals. 


Doctor of Technical Sciences A. P. Dambrauskas spoke on Krasnoyarsk 
Polytechnical Institute participation in the development of flexible 


manufacturing systems at kray enterprises. 


S. S. Anshin (ENIMS [Experimental Scientific Research Institute of Metal- 
Cutting Machine Tools]) presented two reports at the section's enlarged 
meeting. The first was devoted to the activity of the "Robot" interbranch 
scientific-technical complex (MNTK) -—- ENIMS is the lead organization for this 
complex. 


The primary task of the MNIK is to develop various industrial robots for use 
as part of robotized complexes, flexible manufacturing modules and automatic 
lines. It is working primarily on conducting and coordinating domestic 
fundamental and applied research, pilot-design and applied work the 
development of world-class industrial robots, manufacturing prototypes and 
putting them into series production in cooperation with the ministries and 


departments. 


The Minstankoprom [Ministry of Machine Tool and Tool Building Industry] is 
currently developing a 1986-1990 five-year plan and coordinating it with 
implementing organizations. This plan includes work aimed at ensuring a 
unified robotics technical policy, unified research and development, and 
unified development of promising industrial robots and assembly components. 


In the second report, "Ensuring Industrial Robot Compatibility With 
Technological Equipment," S. S. Anshin focused the attention of the seminar 
participants on the fact that accelerating the introduction of industrial 
robots and increasing the effectiveness of their use depend substantially on 
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meeting a number of requirements designed to ensure the compatibility of 
robots with technological and auxiliary equipment. These include requirements 
on: 

technological and auxiliary equipment designs, due to the requirement that 
they operate with industrial robots, as part of robotized technological 
complexes ; 

-setting up the interchange of signals between technological and auxiliary 
equipment and the industrial robot; 

~parametric compatibility between technological and auxiliary equipment and 
the industrial robot. 


The demands on the first group are by now reflected quite well in the existing 
normative-technical documentation, so the report focused mainly on the other 


two groups. 


In particular, the speaker examined questions of standardizing signals between 
[R and technological and auxiliary equipment, of choosing the most appropriate 
signal-exchange circuits, and he presented the general electrical circuitry 
requirements of the exchange. 


The speaker noted that parametric compatibility, that is, the fullest 
correspondence between the parameters of the IK and the equipment they 
service, is assuming increasing importance. The report presented a top- 
priority list of parameters which must be brought into line with each other 
(precision, productivity, reliability) and considerations on assigning 
numerical values to then. 


"Systems Approach to Organizing and Conducting Industrial Robot Tests" was the 
topic of a report by Candidate of Technical Sciences L. N. Aleksandrovskaya 
MAI [Moscow Aviation Institute imeni Serge Ordzhonikidze}. 


Industrial robots and robotized technological complexes are technical systems 
characterized by considerable structural complexity, the diversity of 
functions performed and the concomitant nonhomogeneity of partial indicators 
of effectiveness, and the contradictory nature of the requirements for these 
indicators. The testing of such systems under actual operating conditions, 
which is done to evaluate effectiveness indicators and confirm the demands on 
these indicators, involves considerable expenditures of time and funds, 
especially when using statistical effectiveness indicators such as precision, 
reliability and probability of performing the task. It is therefore not 
possible to collect the homogeneous statistical material needed for precise 
evaluations or reliable confirmation of the demands only by operating- 
conditions testing. 


In this connection, the speaker noted, interest is currently increasing in 
testing systems planning, in which all tests done when developing complex 
technical systems are viewed as a unified process aimed at ensuring 
preassigned item characteristics. 


With such an approach, the content and volume of the individual types of 
testing are determined so as to reflect specific tasks of each stage of 
product development, so the testing of the different stages is not redundant, 
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and so the development process as a whole ensures the production of industrial 
robots with assigned characteristics at efficient expenditures of time and 
funds. The connection between the individual stages of development is thus 
made by recording and combining item-characteristics information from all the 


stages. 


The report then noted that it is either technically impossible or economically 

ient to test complex technical systems with a high degree of 
statistical reliability for all prospective operating conditions. The fact 
that the item will operate satisfactorily in the entire range of operating 
conditions is demonstrated by a simulation technical analysis. If the test 
results confirm the analytical prediction at several critical points, the 
prediction is then assumed to be correct for all remaining points. By 
combining the information, such an approach permits a substantial reduction in 
the amount of operating-conditions testing. 


The report by T. M. Sholukhi, TsNIIRTK, [Central Scientific Research Institute 
of Robotized Technological Complexes] was devoted to metrological support for 
the development, manufacture and operation of industrial robots, robotized 
technological complexes and flexible manufacturing systems. 


A report on enterprise experience in using industrial robots was met with 
great interest among participants in the enlarged meeting. 


Candidate of Technical Sciences F. S. Ioffe (VNIIPIMASh [All-Union Scientific 
Research, Planning and Design Institute of Hoisting and Conveying Machinery, 
Loading, Unloading and Warehouse Equipment and Containers]) spoke on the use 
of industrial robots and manipulators to automate and mechanize materials- 
handling and storage / retrieval jobs at enterprises of the Mintyazhmash 


(Ministry of Heavy and Transport Machine Building]. 


Currently, the speaker said, the institute is developing and submitting for 
industrial production a number of 100-kg to 630-kg beam-balance manipulators 
with electric, pneumatic and hydraulic actuators. 


The beam-balance manipulator features which determine their extensive use at 
enterprises of the Mintyazhmash and other ministries — load rigidly secured 
to the manipulator gripper, broad range of speed, combined load gripper and 
crank, partial automation of the transfer process -- permit a reduction in 
materials-handling time, improved operator working conditions, and protection 
of the technological equipment. 


The indicated type of machine is being widely used to load technological 
equipment, mainly metalworking, and to unload transport (floor and overhead 


conveyors) when loading pallets and crates. 


The speaker included among the shortcomings of this type of manipulator the 
comparatively unsophisticated technical level of a number of the actuator 
electric and hydraulic drive assembly components and reliability indicators 
inferior to those of the best models. 
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The institute has developed and submitted for production 50- and 320-kg robots 
designed to automate the loading and unloading of overhead conveyors and the 
transfer of items to process equipment loading positions. 


An experimental 320-kg modular industrial gantry industrial robot for 
transferring items to equipment in the shop area is now being tested, the 
speaker said. 


All the indicated types of robots and manipulators are included in the list of 
equipment designed for use in FMS. 


S. P. Moiseyev, deputy chairman of the "Industrial Robots" section of the 
Council to Assist Scientific-Technical Progress attached to the Krasnoyarsk 
CPSU kraykom, spoke on the problems of creating and introducing robot 
equipment complexes at enterprises of Krasnoyarskiy Kray. 


B. S. Vidrevich, scientific associate at the "Soyuztsvetmetavtomatika" NPO 
[scientific-production association], spoke on the use of industrial robots in 


organizations of the Ministry of Nonferrous Metalluroy. 


One of the main areas in which low-skill manual labor is being reduced in 
nonferrous metallurgy is the automation of basic technological and auxiliary 
processes based on the use of industrial robots and robotized technological 
complexes, the speaker said. At the same time, branch features, which were 
briefly described, demand both the development of a broad range of specialized 
industrial robots and maximm use of mitipurpose, series-produced robots. 


In this connection, the branch is working to develop industrial robots 
specialized to take pulp samples, automatically measure the thickness of 
rolled metal, and so on, and to widely introduce multipurpose industrial 
robots already in production. Such industrial robots are used in "traditional" 
operations such as servicing presses and metal-cutting machine tools, 
machining nonferrous metals, and in hard-alloy and electrode production. 


They can also be used in such specific operations as removing the oxide film 
when pouring metal into ingots an? in sharpening drill bits. 


However, in order to fully meet the demands of nonferrous metaliurgy, we also 
need mobile anthropomorphic industrial robots with load capacities of up to 
100 kg and interactive robots with load capacities of 100-1,000 kg; vision 
systems and tactile analyzers are needed in 38 percent of the cases, amd heat 
and chemical stability and dust and moisture protection are needed in 72 


percent. 


The branch automation problem therefore involves a number of stages, the 
speaker said: choosing an optimm way of automating robotization objects, then 
shaping the technical requirements for using series-produced industrial robots 
and robotized technological complexes or developing specialized ones. 


In order to automate the basic technological and auxiliary processes as 
quickly as possible in the 12th Five-Year Plan, the branch will be cooperating 
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on robotics with organizations in other ministries and departments, as well as 
with CEMA member~-nation organizations. 


A decision made at the enlarged meeting noted that implementation of the CPSU 
Central Committee and USSR Council of Ministers Decree "On Steps to Accelerate 
Scientific-Technical Progress in the National Economy" and the lines indicated 
by the 27th CPSU Congress include: 

-implementation of a comprehensive program to solve the scientific- 
technical problem of "Creating and Mastering Industrial Robots in 1981-1990"; 

-implementation of a program for comprehensive industrial robot 
standardization in the USSR and CEMA member~nations. 


Development of state standards for unit-module IR which establish the type and 
basic parameters of individual units and actuating mechanisms began in 1986. 


A special "Standardization of Test Methods and Means" section of the program 
for comprehensive standardization of ‘ndustrial robots is in the development 


stage. 


The assignments of this section anticipate standardizing IR amd IR component 
test methods, including accelerated reliability testing, standardizing the 
means and methods of software-information support for robot equipment testing, 
and standardizing the basic types of test equipment. 


The meeting noted that industrial robots are currently used widely in various 
branches of our national economy. However, the effectiveness of their use is 
reduced by the incompatibility of robots and NC machine tools, by poor 
component unitization, and by the poor reliability of electronic control 


The reliability of industrial robots is negatively affected by technological 
discipline violations leading to gross production defects, as well as by 
inadequate testing, both at the enterprises producing the robots and robot 
equipment complexes and at the suppliers of electronic and electrical assembly 
Ccamponents. 


The servicing system and the skills of servicing personnel also play a 
considerable role in ensuring the effectiveness of IR and robotized 
technological complex use. 


The resolution noted that the intensive development of productive forces in 
Krasnoyarskiy Kray, with its priority on machine-building branches, and the 
critical shortage of human resources determine the necessity of creating 
industrial robots and FMS and using them extensively at kray enterprises and 
the necessity of training personnel and conducting scientific research in this 


Meeting participants focused attention on the inadequate rates of development 
of metrological support programs for IR production and operation (responsible 
developer -—- "Sistema" NPO) and the unsatisfactory Minstankoprom efforts to 
create a system of state IR testing. This ministry has thus far failed to 
approve a lead organization for state Ik and RTC testing in the branch. 
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To further develop work on standardizing industrial robot engineering, the 
Gosstandart Scientific-Technical Council recommended the following primary 
areas of work on standardization and unitization in the area of industrial 
robot engineering in the 12th Five-Year Plan: 

-development of a system of unit-module [R and RTC construction and 
normative-methods support for it; 

-development of and improvement in methods of setting standard 
specifications, including productivity and reliability, with a view towards 
their operating as part of robot equipment complexes and technological lines; 

-creation of a system of state tests for IR and assembly components for 
them, including work to standardize and unitize test methods and means; 

~metrological support for IR development, mamufacture and operation. 


It recognizes the necessity of: 
-including in the 1987-88 standardization work plan the creation of 


normative-technical documents regulating the methods of evaluating the 
accuracy and reliability of IR test results and regulations for confirming 
test requirements, in order to ensure the oabjectiveness of evaluations of the 
technical level and quality of industrial robots; 

-making an expert scientific-technical evaluation of standard programs and 
methods of state IR testing at the VNIINMASh, based on theoretical and 
experimental research aimed at ensuring unity in testing and reproducibility 
of the results obtained; 

-development by the "ENIMS" NPO of a draft complete list of IR malfunction 


and :inteine-otates criteria. 


It is recommended that a working group consisting of "ENIMS" NPO, MAI, 
TSNIIRTK and VNIINMASh specialists be created to develop accelerated Ik 
reliability testing methods in 1987. 


It is proposed that the TSNIIRTK, INMASH AN SSSR, "ENIMS" NPO and "VNIIM imeni 
Mendeleyeva" NPO make suggestions in 1987 on the make-up of a basic set of 
standard apparatus for monitoring IR parameters at the production stage, in 
order to ensure the collection of information on the quality of industrial 
robot manufacturing. 


It is recommended that the USSR Ministry of Higher and Secondary Special 
Education examine the question of creating a "robotics" specialty in higher 
technical academic istitutions and that the industrial ministries set up 
special courses in the skill-improvement system to train specialists to 
trouble-shoot robot equipment. Moreover, the appropriateness of creating 
special worker and engineer ing-technical personnel schools for servicing robot 
equipment in the major industrial regions at associations and institutions of 
higher education is also noted. 


A mmber of recommendations were aimed at solving the labor resources problem 
in Krasnoyarsk Kray industry. In particular, it is proposed that the USSR 
Academy of Sciences and USSR Minvuz examine the question of opening a regional 
study-methods center for robot equipment and flexible manufacturing systems in 
Krasrx yorsk to coordinate and conduct scientific-methods work on training and 
improving the skills of specialists in this field and that the RSFSR Minvuz 


73 











examine the question of opening up a TsNIIrobototekhnika [central scientific 
research institute of robotics] and Technical Cybernetics branch of 
Krasnoyarsk Polytechnical Institute to coordinate the development, production 
and operation of IR and FMS in the region. 


It is recommended that the Minstankoprom examine the question of creating a 
regional Krasnoyarsk center for trouble-shooting, starting up and warranty 
service on NC equipment. 


With the goal of developing the section on unit-module IR it is proposed that 
the Gosstandart's Administration of Machine Tool Industry and Interbranch 
Production Facilities change the industrial-robot PKS [not further identified] 


to reflect the suggestions of the machine-building ministries. 


In order to resolve the question of NIO participation in implementing robot 
equipment standardization, it is recommended that the VSNTO [All-Union Council 
of Scientific and Technical Societies] Committee on Automating and Mechanizing 
Production Processes, jointly with the Coordination Council of NTO 
Organizations for Standardization and Quality Questions, develop their own 
proposals on this question and submit them to the VSNTO Presidium and 


Resolution approved by Gosstandart chairman G. D. Kolmogorov. 
COPYRIGHT: Izdatelstvo standartov, 1986 
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PROCESS CONTROLS, AUTOMATION, ELECTRONICS 


UDC 681.3.06:621.9.06-529 


INTRODUCING COMPUTER-AIDED WRITING OF CONTROL PROGRAM SOFTWARE FOR NC MACHINE 
TOOLS 


Moscow STANKI i INSTRUMENT in Russian No 1, Jan 87 pp 27-28 
[Article by P.c. Shistko] 


[Abstract] All available computer-aided systems for writing control program 
software for NC machine tools have some deficiencies which limit their scope 

or lower their effectiveness in small-scale and custom production. An analysis 
of the causes has revealed a way to optimize the software for this application. 
The cost of solving a problem of medium complexity has been analyzed for the 
purpose of its minimization, this cost being treated as a function of the 
number of machining stations. A comparative cost evaluation of several program 
preparation variants, using a different computer each, indicates the most 
expedient variant for any given machine tool. A special-purpose operating 
system with software written in BASIC has been developed by following this 
procedure, with appropriate data retrieval and mmemonic text editing, which is 
compatible with an SM-4 minicomputer and an Elektronika 100-25 microcomputer in 
terms of simplicity and reliability. It can operate with magnetic tapes as 
well as with magnetic disks. It increases the productivity of an engineer- 
programmer by a factor of 2.5 and is over 10 times more productive than manual 
program preparation. Figures 2. 


2415/ 13046 
CsO: 1823/105 


UDC 658.52.011.56.012.3:621.865.8 
METHOD OF MAKING ROBOTIZED TECHNOLOGICAL SYSTEMS MORE EFFICIENT 
Moscow STANKI I INSTRUMENT in Russian No 1, Jan 87 pp 4-6 
[Article by M.B. Nakhov] 
[Abstract] A simulation program has been written in the GPSS language for 
design and performance analysis, including cost analysis, of industrial 


robotized technological systems by any YeS computer. The variables here are 
operating time of controlled machine tools, length of robot's operating cycle, 
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type of production, equipment resetting time, magazine capacity, mean time 
between machine tool and robot failures, and repair time referred to failure- 
free operating time. Experiments with this model have revealed that under 
any given conditions the load factor on an attending operator depends largely 
on the number of machine tools in the robotized system and on the ratio of 
repair time to failure-free operating time. Cost analysis of increasing the 
number of attending operators in one robotized system, which will increase 

the system productivity by reducing the total resetting time and total fault 
clearing time, must take into account additional capital outlay for facilities 
and additional wages for labor. The results of such an analysis indicate the 
optimum labor organization which will increase the system productivity most 
economically. The results of such an analysis pertaining to a robotized 
technological system which includes three mod. 1V340F30 lathes for parts 
weighing up to 10, 40, and 160 kg, respectively, indicate that team attendance 
increases the cost effectiveness of such a system by reducing the total idle 
time, this cost effectiveness increasing as more robots are combined for 
attendance by a single team. The higher the equipment cost and the longer the 
repair time are, the more advantageous will be team attendance. Figures |; 
tables 2; references 4: all Russian. 
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UDC 62-83-82 


IMPROVING CHARACTERISTICS OF ELECTROHYDRAULIC SERVOMECHANISMS WITH RELAY 
CONTROL 


Moscow STANKI I INSTRUMENT in Russian No 1, Jan 87 pp 10-12 
[Article by V.V. Gromov] 


[Abstract] Transient characteristics of electrohydraulic servomechanisms for 
drilling-riveting and welding tools are analyzed by the methods of transfer 
functions and harmonic linearization, for a comparative evaluation of pro- 
portional and relay controls, on the basis of the corresponding equivalent 
structural diagrams. In the case of proportional control minimizing the 
effect of gaps in a system with mechanically not very stiff components 
requires reduction of the gain and thus degrading its static as well as 
dynamic characteristics. In the case of relay control, widening the for- 
bidden zones and shifting them relative to the steady-state amplitude-—phase 
characteristic allows minimizing the effect of gaps while maintaining the 
required transient response characteristics. These theoretical conclusions 
have been verified experimentally in a special test stand, in which propor- 
tional control was slightly improved by adding a linear integrating member 
and positioning precision was improved by adding a relay with a dead zone. 
Figures 5; tables 1; references 2: Russian. 
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PROCESS CONTROLS, AUTOMATION, ELECTRONICS 


SIX-AXIS UNIVERSAL ROBOT DEVELOPED IN RIGA 
Moscow PRAVDA in Russian 23 Dec 86 pl 
[Article by O. Meshkov, umder the heading "On the Scene": "Six Degrees”) 


[Text] The Riga Industrial Robots Plant is just being mmilt. Bven its first 
line is not fully operational yet. But products are already coming off the 
conveyor. What products? As the year ends, they are making the first 
multipurpose robot to possess an amazing six degrees of freedom, as the 
Here it is, actually built, the height of a tall man, ochre-colored. It 
stands modestly, off to the side, a steel arm raised as if in greeting. Plant 
chief engineer A. Sokolov tells us what this product is capable of. Six 
degrees of robot freedom means six different movements its gripper is capable 
of, like the fingers, wrist, whole arm, and even the body. The movemerts are 
made at practically any point within reach. Furthermore, the robot can lift 
up to 15 kg. 


"And what's its jab?" 


"It has several,” Anatoliy Platonovich explains. “The robot can be wedi for 
mechanical assembly, to monitor welds, for grinding, stamping, and several 
other operations.” 


I see two metal boxes next to it. They turm out to be an electronic computer, 
the control system, the robot's brains. It should be noted that a Minsk plant 
makes these systems. 


"This means you are consolidating construction of the robots with Minsk 
workers?" 


"Quite correct," the chief engineer answers. “However, the system they 
provide is not exactly what we want, although it's a good one. It's designed 
for very different robots. Our design bureau has a grow of specialists, led 
by A. Korobko and A. Yanelinus, which is modifying the Minsk system to take 
into account the specifics of amr multipurpose robot." 
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As soom as ome begins talking abowt desicgmers, it should be moted that they 
are all young and spirited. The plamt leadership tries to support tie 
creative imitiative of young people im every wey possible. Whem they came to 
work om this miltipurpose robot, they were assigned to 2 newly-created 
plam recomciliations ami correspomiemce, im 2 word, paperwork. The job was 
reduced to “draw it ami build it.” 


"The results have beem good,” says desigmer and project leader S. Zaytsev. 
"It took just mime months to create om robot, from the fiirst limes om tie 
@rawinmg board to the imstamt it came to life im metal. I say "just" mime 
montis because this work ocrmiimarily takes two or three years.” 


The plamt is just taking the first steps, but its outm7t is mom throamiot 
the coumtry. It also mamufactures fuwoe robots capable of lifting 120 ky amd 
tiny ones which cam lift only 3 gran. 


One cam see out the director's offiice window 2 mew comstructionm site for an 
enormous production shop which will stockpile the mitipurpose robots. A 
prototype of the plamts of the future is being born. 
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PROCESS CONTROLS, AUTOMATION, ELECTRONICS 


UDC 658.336:621.865.8 
ROBOT ENGINEERING INTEGRATED TRAINER-SIMULATOR 
Moscow MASHINOSTROITEL in Russian No 1, Jan 87 pp 13-14 


[Article by V.D. Darovskikh, engineer] 


[Text] The innovative organization of engineer training at Frunze Polytechnical 
Institute has facilitated the intensive development of numerous original so- 
lutions in robot engineering in the Kirgiz SSR. Institute associates also 
pass on their pedagogical experience in teaching production technology, auto- 
mation and robotization to tekhnikum and SPTU [special vocational-technical 
school] teachers, also giving them training and laboratory experience. 


The dissemination of advanced ideas and the influx of specialists into produc- 
tion has had an effect, foremost on heightening interest among progressive de- 
velopers at republic enterprises, which have set up special automated design 
systems subdivisions and subdivisions for introducing robots, flexible manu- 
facturing systems and computers. 


ihe wealth of modern equipment in the shops and sectors has enabled the poly- 
technical institute to set up laboratories right at the base enterprises and, 
in so doing, to improve methods of teaching special disciplines. The develop- 
ment of these methods has shown that equipping the laboratory with simpli- 
fied technical devices with message redundancy is a sensible line of effort. 
After all, automation devices, and robotization devices in particular, can be 
depicted schematically, regardless of complexity, and this, coupled with con- 
trollable indicators and pointers and transformed into a so-called mimic panel, 
is a successful resolution of the training task. By combining a mimic panel J 
and a mock-up of the actual machine into an integrated unit, one has a trainer 
for developing professional habits. 


As an example, let's look at a simulation training system complex for practical 
and laboratory exercises in the disciplines, exercises based on studying the 
components of manipulation mechanisms, devices for controlling them, and pro- 
gramming techniques and methods. It differs from known multipurpose complexes 
in the nature of its construction, in its comprehensive visual depiction of in- 
formation and logic control functions, and in its possible industrial applica- 
tion to automate specific processes. 
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The simulation complex consists of an information unit and two manipulators, 
models RF-1 and RF-2, with grippers. The information unit is hooked up to a 
dual power supply: compressed air (p=0.2...0.5 MPa) and a.c. (U=220 V, f= 

= 50 Hz). The manipulator target mechanisms are also connected to the informa- 
tion unit by power cables. 


The operator interacts with the manipulator mechanisms through the information 
unit, which is ergonomically designed and contains power supply, distribution, 
control and air compressor. The distribution unit is functionally linked to 
the air compressor and control units and to the control panel. The air 
compressor and distribution units contain additional control panels on the 
front, for adjusting the absolute operating pressure values in the pneumatic 
system and for manual control of the pneumatic distributors. The distribution 
unit also anticipates outlets for connecting specific manipulator target 
mechanisms. 


The front panel of the information unit contains two mimic panels with logic 
information indicator lights, a control panel and the program media. The mi- 
mic panels depict the manipulator's pneumokinematic circuits in three levels: 
manipulator and gripper actuating mechanisms; electromagnetically-controlled 
distribution units; the air compressor with dehumidifier and 

dust collector, oil splasher, and pressure regulator and relay. The lights 
are built into the circuits of the menipulatoi and gripper target mechanisms, 
distributors and power supplies. This allows recording and correlating the 
status of the mechanisms and the devices controlling them. 


The control panel has manual and automatic program media information read-out 
and can switch to any of the mimic panels in sequence, adjust the frequency 
with which the control pulses are issued, and program the last cycle. 


The simulator is used to study the design and circuitry of original manipulator 
mechanisms and modular-type grippers, programmed control systems and power sup- 
ply sources; develop methods of programming the work cycle; seek out resolu- 
tions to practical technological tasks; study the performance of installation, 
debugging and adjustment tasks, testing and certification; synthesizing various 
control circuits; kinematic and dynamic studies; and developing recommendations on 
improving designs. 
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This first robot equipment simulator, developed at FPI [Frunze Polytechnical 
Institute], is popular with both teachers and students, and Frunze SPTU stu- 
dents have taken it upon themselves to manufacture several simulators. Robot 
equipment elements are also being manufactured by schoolchildren at Young Tech- 
nician Stations, where they are mastering the fundamentals of engineering acti- 
vity. Conditions are thus being created for training various levels of special- 
ists for Kirgizia machine-building enterprises on a unified methods basis. 


COPYRIGHT: Izdatelstvo "Mashinostroyeniye", "Mashinostroitel", 1987 
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PROCESS CONTROLS, AUTOMATION, ELECTRONICS 


UDC 658.52:011.56.012.3:621.8605.8 
TARGET PROGRAM FOR INTRODUCING INDUSTRIAL ROBOTS AND RTK 
Moscow MASHINOSTROITEL in Russian No 1, Jan 87 pp 11-12 


{Article by B.V. Vashnitskiy under the headirg "Production Mechanization and 
Automation" } 


[Text] Jointly with the branch NTO [scientific-technical society] boards and 
the territorial robotization center, the Kiev city committee of the machine-: 
building and instrument-making workers' trade union has been implementing the 
Target Comprehensive Program for Creating and Introducing Industrial Robots 
and Robot Equipment Complexes (RTK) in 1982-1986. A savings of 1.3 million 
rubles and the release of 270 workers for other jobs were achieved in the 11th 
Five-Year Plan as a result of the introduction of robots at Kiev enterprises. 
During the first nine months of 1986, the branch introduced 10 mechanized flow 
lines, eight automated sectors, and more than 90 new technological processes. 
Introduction of automation and mechanization equipment did much to facilitate 
the fact that the proportion of manual labor at Kiev Minstankoprom [Ministry 
of Machine Tool and Tool Building Industry] enterprises was 29.2 percent in 
1985 (29.7 percent at Minlegpishchemash [Ministry of Machine Building for 
Light and Food Industry and Household Appliances] enterprises in Kiev and 31.8 
percent for Minpribor [Ministry of Instrument Making, Automation Equipment and 
Control Systems] enterprises in Kiev). 


With a view towards introducing robot equipment and increasing the 
effectiveness with which it is used as quickly as possible, the city board of 
the instrument-making industry NTO and the trade-union city committee have 
jointly worked out methods recommendations and sample terms for setting up 
target socialist competition among enterprise collectives. 


By participating actively in the socialist compctition, enterprise labor 
collectives have done much to create robots and introduce them into 
production, to raise the level of automation and mechanization, and to reduce 
the proportion of manual labor. Thus, for example, the "Tochelektropribor" PO 
{production association] introduced 82 robots in 1985 alone and 243 over the 
five-year period. This enabled the printed assembly board electroplating and 
copper-plating sectors to fully automate processes with hazardous working 
conditions. The tool shop at this enterprise has repeatedly been among the 
top three in the socialist competition to introduce robot equipment. 
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Certain successes have been achieved in introducing robot equipment at the 
analytical instruments plant. It introduced a mechanized polymer coatings 
line and two mechanized plating lines, and in 1985 alone it incorporatea 37 
robots. Enterprise workers, engineering-technical personnel and employees 
took a very active part in it, and their personal creative plans reflected 
robot equipment introduction issues. 


The association's stamping shop created a model robotized stamping sector 
consisting of nine industrial robots and equipment for them. A creative 
brigade was organized to solve problems involving the introduction of robots 
into assembly production. It robotized the assembly of lens barrels, lenses, 
condensers and film strip projector knobs. The resulting savings was 43,900 
rubles, and 12 people were hypothetically freed for other jobs. 


At the Kiev Machine Tool Manufacturing PO, much attention was paid to 
implementing the "Manual Labor" program. It introduced an MPU-17 automated 
rolled-metal cutting sector, an AKPA-1235 automatea press-forging complex, and 
three automated electroplating lines. 


The "Elektronmash" PO imeni V.I. Lenin collective has also achieved great 
success in this area. In 1985 alone, the association introduced 130 robots 
and manipulators. Using an operative robotization group and a "Production 
Automation, Mechanization and Robotization" section working under the NTO 
council, it created a comprehensively mechanized sector, equipped with two 
mechanized flow lines, for chemically plating multilayer printed circuit 
boards; it introduced four plant technical management automation systems; it 
manufactured and introduced a set of mechanized and automated equipment to 
produce felt-tipped pens; it introduced robot equipment complexes to install 
integrated circuits on printed assembly boards. As a result, printed circuit 
board quality was improved, the througnput of the plating lines was increased 
by 20 percent, stamping and plating work was easier and labor productivity 
rose in assembly production and when consumer goods were produced. 


The collectives of other branch enterprises also achieved certain successes. 


The city board of the instrument-making NTO has taken a number of specific 
organizational steps to involve the instrument-manufacturing scientific and 
technical community in solving pressing problems of production mechanization 
and automation. 


Thus, a "Robot Technological Systems" section was created by the city board 
and six NTO primary organizations were created to monitor progress in 
implementing the branch program for introducing robot equipment at branch 
enterprises. Progress reports are presented regularly at meetings of the 
board presidium and a board plenary field session was held on this subject at 
the "Elektronmash" PO. 


An annual public review of the work of the scientific and technical community 
has been held since 1983 to reduce the time involved in introducing robot 
equipment at Kiev instrument-manufacturing enterprises. The fact that 17 
agreements on creative cooperation in introducing robot equipment into 
production were concluded in 1985 alone in the course of this review indicates 
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its effectiveness. The creation of creative brigades comprised of engineers, 
designers, technologists, electronics technicians and operators facilitated 
reducing the time involved in introducing them. Brigades of this kind are 
working successfully in the "Veda" PO and at the analytical instruments plant. 
Characteristically, it was these very enterprises which were on top in the 
1985 review: the analytical instruments plant collective came in first, the 
"Veda" PO collective came in second, and the "Elektronmash" PO collective came 
in third. 


Specialized contests also helped increase the creative initiative of the 
scientific-technical community. Thus, a contest for best production 
mechanization and automation has been held annually since 1982 on the 
initiative of the trade-union city commictee and the instrument-making NTO 
board. It should be noted that a large number of the works submitted in the 
contest have been devoted to the development of robot equipment and its 
introduction into production. These have been among the most interesting: a 
robot equipment complex permitting automation of the installation of circuits 
on printed boards (at a rate of 2,000 circuits per hour; 60 different types of 
microcircuits) and an annual savings of upwards of 60,000 rubles; a robot 
equipment complex for manufacturing IP8 23006 flanges out of rod, providing an 
opportunity to automate and combine seven transitions, hypothetically freeing 
four people and some multipurpose equipment for other work (the RTK is 
serviced by a single trouble-shooter), and resulting in a savings of 42,400 
rubles; a local flexible manufacturing modules’ control network and 
interpreters for preparing technical cycles, with an economic impact of 
245,000 rubles. In this regard, equipment readjustment time was reduced five- 
fold. 


In 19385, "“KElektropribor" held a contest for best proposal on mechanizing and 
automating labor processes and lowering the labor-intensiveness of output in 
production. Nineteen proposals were received during the review, and the 
economic impact of introducing them exceeded 22,000 rubles. 


Exchanging leading production experience is an important area of work in the 
scientific-technical community. A catalog of robot equipment by type of 
production, indicating the economic and social impact of its introduction, was 
developed on the basis of an analysis of the effectiveness of introducing 
robot equipment at Kiev instrument-making enterprises. The republic holds 
seminars for specialists in the scientific-technical community at least 2-3 
times a year. In 1986, for example, it held seminars on "Problems of 
Developing Photoelectronic Robot Vision Systems" and "Systems for Automated 
Flexible Manufacturing Facility Design." 


Inventors, efficiency specialists and production innovators make a substantial 
contribution to mechanizing manual labor. In the 11th Five-Year Plan, 355 
inventions and about 15,000 efficiency proposals were introduced into 
production, hypothetically freeing about 1,000 workers. 

This was greatly facilitated by stations set up by the VOIR [All-Union Society 
of Inventors and Efficiency Experts] council to monitor the development and 
use of inventions and efficiency proposals aimed at mechanizing hard manual 
and auxiliary jobs, as well as by the special-topic contests, relay races and 
reviews held at the enterprises. 
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al Dranch enterprises have created young efficiency expert schools and 
operate "Idea Trade Fair" clubs for young people, where young specialists 
receive homework assignments on solving production automation and 


mechanization problems, in order to involve young people in creative 
invention. 


This five-year plan, the labor collectives of Kiev machine-building and 
instrument-making enterprises have been set serious tasks concerning reducing 
the proportion of manual labor in the branch. The intention is to introduce 
433 robots and 43 flexible manufacturing modules and systems, which will free 
more than 800 people for other work, save 2.8 million rubles, and reduce the 
proportion of manual labor to 20 percent. 


It may be confidently stated that these tasks will be carried out. 


COPYRIGHT: Izdatelstvo "Mashinostroyeniye", "Mashinostroitel", 1987 
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PROCESS CONTROLS, AUTOMATION, ELECTRONICS 


CMEA 'INTERROBOT': INITIAL STEPS 
Moscow NEW TIMES in English No 10, 16 Mar 87 pp 24-26 
[Interview with Igor Ordinartsev and Vitali Tsarenko by Yuriy Samoilov] 


[Text] Robots have aroused more controversy than any other development in 
technology. Their failure to bring about the breakthrough expected of them 
in production has cooled many robotics enthusiasts off. Some have even come 
to deny the usefulness of robots altogether. Nevertheless, the Council for 
Mutual Economic Assistance decided, at its 4lst session in late 1985, to 
establish the Interrobot international research and production amalgamation. 
Igor Ordinartsev, first deputy Minister of the Machine and Tool-Making 
Industry of the U.S.S.R., and Vitali Tsarenko, chairman of the board of 
Interrobot, discuss the problems facing the amalgamation in the following 
interview to journalist Yuriy Samoilov, Cad. Sc. (Tech.). 


[Question] The French weekly Le Nouvel Observateur points out that in 1985 
demand for industrial robots on the world market was 50 percent up on the 
1984 figures, while in 1986 it was only 5 percent more than in 1985. Many 
computer manufacturers have sustained losses. How would you explain this 
decline? 


[I. Ordinartsev] Today the world is taking a more sober view of the potential 
of industrial robots and, more importantly, of the principles underlying their 
utilization. 


A robot is not a TV set where you merely push a button to switch it on. A 
robot must be adjusted to--or "mated with," to use a technical term--a certain 
type of a machine tool. Ana this is no easy matter. This is why the emphasis 
is now on introducing the so-called robotic complexes, or flexible production 
modules, each comprising a machine tool and a robot. Incidentally, these 
modules can be put together to make up flexible production systems. 


[V. Tsarenko] There are several reasons for this plummeting in demand. 
Firstly, most prospective users are inadequately informed about the capabili- 
ties of industrial robots; secondly, robots are rather expensive and take 
some time to pay for themselves; and thirdly, putting a robot to industrial 
use usually involves several readjustments on the factory floor. Last but 
not least, many flexible production systems (comprising a machine tool, a 
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conveyance facility and a control system) can do perfectly well with simpler 
and cheaper means of positioning components on a machine tool. 


[Question] Don't you think that such a reduction in demand for robots will 
tell on the activity of Interrobot? 


[V. Tsarenko] No, it won't. This reduction is temporary. There'll be an ever 
greater need for robots and robotic complexes all over the world. 


[I. Ordinartsev] We get many orders for robotic systems and individual robots 
from various industries in the U.S.S.R. The same is true of other CMEA 
countries. The point is that robots can take over monotonous, tiring, 
hazardous and night-time jobs. Therefore, Interrobot is a very useful organi- 
zation, and every effort must be made to promote its work. 


[Question] What was the Soviet Union's objective in helping establish 
Interrobot? 


[I. Ordinartsev] Robotics engenders a whole complex of scientific and techni- 
cal problems which even a large country like the U.S.S.R. can hardly cope with 
on its own. The solution of these problems lies in the international division 
of labor and standardization. 


[Question] Does this mean that the U.S.S.R. is lagging behind other 
industrialized countries in developing robots that measure up to the highest 
world standards? 


[I. Ordinartsev] To a certain extent it does. The range of robots we produce 
‘falls short of that available on the world market, and the quality of our 
robots leaves much to be desired as compared with the best foreign makes. 


Moreover, the very pattern of our robot output, and the relative quantities of 
the types we produce are wrong. Specifically, we make too few of the so- 
called industrial robots, i.e., those intended for painting, welding and 
assembly jobs, and too many service robots, which can be used only as comple- 
ments to industrial equipment. 


The problem now is not only to extend the range of the robots we make, but 
also to standardize them, i.e., to make them cheaper. This will make them 
applicable to a wider variety of uses. 


[Question] How are you going to achieve this? 


[I. Ordinartsev] By making new robots of standardized and modular designs. 

The robots’ "hands," "joints," drives, transmissions and controls are to be 
standardized so that they can perform different operations. Instead of 

highly specialized robots, we shall concentrate on making individual structural 
elements, or “building blocks," which can be assembled into multipurpose robots. 
If we succeed in rectifying CMEA standards and bringing them into conformity 
with international ones, we shall achieve better international standardization. 
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[V. Tsarenko] Our prime task is to improve the quality and enhance the 
reliability of the robots and of all their components. An international 
center is being set up within the framework of Interrobot for the purpose, 
whose chief function will be to test robots. If a model fails to conform to 
a specific technical standard, it will be returned to the manufacturer. 

This practice spares numerous robot users the need to do their own testing. 


[Question] These are splendid plans, but are you sure they'll be carried 
out? This isn't the first time that the desire to make better robots is 
proclaimed. 


{[V. Tsarenko] The January 1987 plenary meeting of the CPSU Central Committee 
pointed out that our research and development efforts failed to meet the 
requirements of the national economy. Some R&D bodies were concentrating on 
modifying the models already in use rather than creating entirely new ones. 
Is it any wonder therefore that even our so-called "new" equipment often 
failed to compete on the world market? In developing machines--robots in 
particular--today, we seek to match the international standards. Can we do 
so? The record of our brilliant achievement in aircraft and rocket construc- 
tion and in other fields makes us certain that we can do no worse in robotics 
very soon. 


[Question] At all the robot-equipped factories I have visited, operatives 
complain of the slowness, inadequate precision, low intereference resistance 
and unreliability of their steel helpers. Moreover, robots are fairly 
expensive. The question arises: wouldn't it be better to stop making such 
robots and concentrate on developing better models? 


[I. Ordinartsev] I don't altogether agree. How can we make further progress 
without producing and using robotic complexes on a sufficiently wide scale? 
After all, you can't learn to drive a car without actually doing so, albeit 
inexpertly at first. It may be that the complexes are far from perfect in 
the early stages. What matters is to gain experience in handling these 
complex machines, which call for considerable readjustments in manufacturing 
patterns. The robot is to become as common a means of industrial production 
as the machine tool is today. It is also bound to find its way into class- 
rooms at all higher and secondary technical schools. 


Technological progress and the improvement of equipment operation techniques 
are two mutually complementary and interdependent processes. 


Separate "service" robots not teamed up with machine tools, presses or other 
items of industrial equipment are another matter. Their output must indeed 
be reduced radically because they are not of much use except as fashionable 
attributes of progress; more often than not they are brought onto the factory 
floor by an error in planning. 


[Question] This brings to mind the fate of the plastic heart which has been 
given up as a bad job after a number of implantation failures. Efforts are 

now being made to design a more reliable artificial heart. In the meantime, 
heart cases are being kept alive by substituting artificial valves for their 
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worn-out ones and by heart transplants. Couldn't the same tactic be adopted 
in automating industrial production by using cheaper and more reliable 
substitutes for the expensive, complex and clumsy jumbo robots one sometimes 
sees on the factory floor today? I wonder how many kindergartens and homes 
could have been built instead of the tens of thousands of primitive robots 

we have produced over the past 10-15 years, and how much more it will still 
cost us to overcome this mental inertia? As you certainly know, robots often 
bring factories nothing but losses. 


{[I. Ordinartsev] To draw another parallel with a TV set--why buy a model on 
sale today if a more reliable and compact one is coming tomorrow? 


This, however, is not the approach to be taken to technological progress. 

One can wait forever for an ‘deal product. Robotics is a major trend in 
economic advance, and we must promote it in every way for our own good. You 
don't install new-generation equipment simply to follow the fashion, you do 

it for economic reasons. The surest way to discredit any technical innovation 
or any new form of work organization is to misuse it. Factory managers should 
find the space for and decide on the most rewarding use of robots before, and 
not after, buying this very expensive equipment. If a robot works only 
intermittently rather than a six-day week on a two- or three-shift basis, it 
will never pay its way. 


Although man is incomparably more intelligent and adaptable than a robot, it 
wouldn't occur to anyone to entrust the operation of a sophisticated machine 
tool to worker picked at random. The job requires special skill acquired 
through long training. Therefore, the solution to the problem of introducing 
robots on a large scale lies in ensuring their reliability and making proper 
use of them as components of complexes designed expressly to discharge 
definite functions. 


[Question] Speaking of difficulties, does Interrobot confront any? 


{[I. Ordinartsev] It certainly does. There are the problems associated with 
attaining maximum efficiency, selecting the optimum development strategy, 
standardization and long-term planning. Robots cannot decide on their own 
what roles they are to play in production process. These decisions are made 
by man. 


[Question] Besides the U.S.S.R., Poland, Bulgaria, Hungary, Cuba and 
Czechoslovakia belong to Interrobot. Why haven't the G.D.R. and Romania 
joined it? 


[V. Tsarenko] Ours is a voluntary organization, of course, and open to all 
countries. I am sure the two states you have named will also soon join it. 


[Question] Some may think Interrobot a closed organization. 


[I. Ordinartsev] Nothing could be further from the truth. We are not going 
to solve our problems within the confines of this organization. Although it 
is supposed to cater to the needs of the CMEA member states, some of its 
products--robot complexes, for the most part--will be supplied to the world 
market. 
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[Question] What, in your opinion, are Interrobot's advantages over bilateral 
organizations, like the Soviet-Czechoslovak Robot Association? 


[V. Tsarenko] It should be borne in mind that Interrobot's program provides 
for specific projects to be carried out under contracts. This imposes much 
greater responsibility on the participating states. As for the Robot 

Association, it is a member of Interrobot, and its plans dovetail with ours. 


[Question] Will other such associations be formed within the framework of 
Interrobot? 


{V. Tsarenko] So far no plans are afoot for the establishment of such 
associations concerned with robotic complexes. Nevertheless, temporary work- 
ing bodies will be formed in the context of bilateral cooperation between 
factories. The Soviet research and production amalgamation Varnish-and-Paint 
Coating, for instance, is to cooperate with the Materials Protection Institute 
(Czechoslovakia) in developing automated coating application equipment. The 
Mukachevo machine tool plant and the Soviet-Czechoslovak Robot Association 

are to join hands in designing robot machine tool operators. This is a most 
promising form of cooperation, and I am sure new ones will emerge spontaneously 
in the future. 


[Question] Socialist countries have lately been embarking on joint ventures 
with the capitalist world's leading manufacturers of robots and other auto- 
matic systems. The cases in point are the Bulgarian-Japanese Fanuc-Machinex 
firm for servicing Japanese numerically controlled devices and robots in 
European CMEA member states, Yugoslavia, Greece and Turkey, and the Bulgarian- 
American firm Sistematics for the servicing and development of the automatic 
and control systems in the chemical industry. Similar firms will evidently 

be organized soon in cooperation with enterprises in CMEA states. Don't you 
think enterprises of socialist countries may eventually find it more profitable 
to do business with Western companies than to cooperate with each other in 
Interrobot? 


[I. Ordinartsev] Any Western firm is interested only in selling what it has . 
to offer, be it equipment, licenses or know-how, whereas Interrobot opens up 

the most rational way towards an integrated and unified system for the 

development and manufacture of robots. 


[Question] Does Interrobot have a clear-cut or only a general idea of what 
it is going to do? 


[V. Tsarenko] The Interrobot member states have agreed on a detailed program 
of action for the period of up to 1990. They are to develop and build a 
number of new and modified models of industrial robots for machining, casting, 
welding, assembly and other jobs, and all the accessories to them. Provisions 
have been made for working out standards and unified robot repair and main- 
tenance systems. Each country's specializations have been agreed on. For 
instance, she U.S.S.R. is to specialize in metalworking and casting robots 

and complete control systems; Poland, in welding robots, electric drives and 
control systems. 
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[Question] As has already been mentioned, self-contained robots are no longer 
much in demand. Nevertheless, your answers suggest that Interrobot is going 
to continue making them. 


(V. Tsarenko] Interrobot is not going to become “set in its ways." It will 
respond promptly to shifts in market demand. Its initial plans are already 
being corrected, with a view to broadening their scope. Interrobot may under- 
take to do complex jobs for the participating states such as developing robotic 
complexes and flexible production systems. The manufacture of self-contained 


robots was only a beginning. 


[I. Ordinartsev] What's more, as we keep abreast of technological progress, 

we shall be able to give more attention to robots designed for agriculture, 
public catering, underwater research and other fields of activity. Here in 

the U.S.S. R. the Robot interbranch research and technological complex-- 
Interrobot's head organization--is going to enlist the cooperation of Leningrad's 
Robotics and Technical Cybernetics Institute for the purpose. I hope our new 
products will be of interest to our partners. 
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ABATEMENT OF SOUND DURING PASSAGE OF GAS THROUGH CONICAL PIPE JOINTS 


Moscow IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY: MASHINOSTROYENIYE in Russian 
No 2, Feb 87 (manuscript received 10 Jun 86) pp 38-41 


[Article by B.I. Borovskiy, doctor of technical sciences, A.I. Chucherov, 
doctor of technical sciences, professor, and V.L. Khitrik, engineer] 


[Abstract] The problem of lowering the sound level in pipe joints during 
passage cf gas is solved analytically for diffusers whose cross-section 
increases as the square of the distance from the start of the joint, with 
rectangular or trapezoidal cross-section as well as circular. Analysis and 
solution of the equation of steady-state gas pressure fluctuations and 
resulting sound wave for a conical diffuser reveal that, in terms of sound 
proofing characteristics, such a diffuser is equivalent to an exponential one. 
It is simpler to design and produce, however, its sound proofing characteris- 
tics being improved by widening its angle and decreasing its length. 

Figures 1; references 2: Russian. 
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MISCELLANEOUS 


FUTURE BIONICS APPLICATIONS IN CONSTRUCTION DISCUSSED 
Moscow STROITELNAYA GAZETA in Russian 4 Mar 87 p 4 


lLArticle by T. Korypayeva under the "Unique Projects" rubric: "Making 
Atlantis by Hand: Search for and Discovery of Architectural Bionics"] 


[Text] Our ideas of the underwater city are generally associated with fantasy 
or fairy tales. A part amphibian and part human with giils or Mistress Marya 
landing in the underwater Kingdom--fictitious heroes created by incessant 
writer's fantasy, by an eternal dream about a human might capable of 
conquering everything including the world ocean. This is undoubtedly 
connected with the human desire to unravel the great secrets of underwater 
worlds and to find our Atlantis. 


Our correspondent spoke of such attempts with Yu. Lebedev, director of the 
Architectural Bionics Central Scientific Research and Experimental Design 
Laboratory of the Theory and History of Architecture Central Scientific 
Research Institute of the State Committee for Civil Construction and 
Architecture [Gosgrazhdanstroy ]: 


"Studying the ocean has recently vecome a real, economically founded necessity 
since research on the reserves of the Earth's natural riches has revealed that 
they are exhaustible. The conclusion is unequivocal--shifting the centers of 
obtaining useful minerals, oil for example, to the shelf zone of the world 
ocean. 


"After going out into the ocean's shelf zone, scholars and operating personnel 
quickly understood that it was too early to rest on their laurels. One after 
another, a long line of problems emerged that needed to be solved as quickly 
as possible--problems connected with repair and accident situations on 
drilling rigs. Experience of this magnitude has never before and still does 
not exist. 


"The following objections have been completely appropriate: and in the end, 
what about divers, bathyscaphes, underwater boats? Divers cannot work at 
depths from 500 to 600 meters, and bathyscaphes and underwater boats without 
human hands--all in all, means of moving under water, machines, aggregates-- 
are expensive anc energy-intensive. 
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"Hydrologists throughout the world are avidly working on this problem. A 
sectorwide program called Architectural and Structural Assimilation of the 
Ocean's Shelf Zone has been created in our country. Scholars of the member 
countries of the CEMA are taking part in its implementation. 


"Underwater architecture, the creation of a human settlement at the bottom of 
the sea, is a task that is fully attainable in the near future. We must 
create a space, a habitat medium under water in which humans could live for an 
extended period. 


"This must be a completely autonomous medium. A bubble made of semiconductive 
film has been created in a laboratory test. A human being was placed inside 
and lowered under water. He breathed there. Of course, in the given 
experiment they progressed primatively. But they will certainly proceed step 
by step from the simple to the complicated and will arrive at a real result. 
Nevertheless, these are the first steps." 


"How can a medium with a normai atmosphere be created under water? What can 
be taken for an analogue? Is there one? What must a bubble's film be like to 
contain an entire underwater city?" 


"There is an analogue. It is human and animal skin," asserts Yu. Lebedev. 
"Everyone knows that a shoe made of natural leather is incomparably better 
than one made of synthetic leather. Leather “works" as a semiconductor; air 
and oxygen enter the organism through it, but it does not let water pass 
through. The many pores of skin are very complicated technical devices, the 
most highly developed ventilators....All the cover tissues of plants, animals, 
and humans are semiconductors. And we are based on this bionic principle. 


As early as 1970 I formulated the problem of a "breathing wall" in 
construction. Indeed organic materials--wood or brick "breathe," but concrete 
doesn't. But it can be made to breathe by the principle of air and gas 
exchange of living cellular devices." 


"Good. Let's say there is a bubble. Oxygen enters directly from water. But 
can a cell film coating itself regulate the necessary amount of oxygen? And 
let's not forget that at a depth of 500 meters there are currents, pressure, 
and temperature drops....Can your film "work" under these conditions?" 


"The equipment that we should create by the end of the century still seems 
fantastic to us," smiles Yuriy Sergeyevich. "I think that the answer to these 
and many other questions will be whispered to us by living marine organisms 
(hydrobionites). We are studying the mechanics of their habitation in water, 
their interdependence upon one another, and the biologic and physical laws of 
their lives. They must be examined through "special" eyes; for example, how 
they process oxygen with gills... 


"Architectural bionics is located at the juncture of two sciences. Sometimes 
we advance proposals and hypotheses that astonish biologists. We view things 
from unexpected points of view, study for another practical purpose. And at 
times this makes it possible to achieve a new result. We find the unknown in 
the long known. The main thing is to Know how to formulate the problem." 
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"Well, Yuriy Sergeyevich, how do you intend to overcome Archimedes’ law? 
Certainly your shell needs to be lowered to the bottom and fastened there?" 


"Jt must be opened automatically, let's say like a parachute. Let's 
fantasize. We've found the optimal shape. It's an egg. The "collapsed" 
shell is brought to the bottom and secured. Here is another problem. Indeed 
they say "went to the bottom like a stone." How to lower the object quickly? 
Wha. mechanism has helped living organisms develop great submersion speeds? 
It is undoubtedly related to the regulation of air ballast. But this is very 
complicated, and no one has studied it until now. Or take the maneuverability 
of fish....They can make 180-degree turns quickly....We only know that the 
animals’ central nervous system regulates the turning mechanisn. 


"We have experience in creating "collapsed" houses. We made the first such 


home in 1982 for the North Pole-25 floating station. It is very compact , 
in unfolded form, and designed for six people). t is 


2 
beet OO Eke tnd sPte in collapsed form, and two persons assemble it in 40 
minutes. This is a storable, transformable structure. It can be folded into a 
plane. By prestressing it differently, we may obtain completely different 
architectural forms (it becomes instantaneously rigid on account of tightening 
with guy ropes). This home does not need either a foundation or support. It 
exists in and of itself. It stood in a wind of 40 m/s, and there have been no 
storms that have carried it away. The nome's system is reminiscent of the 
human skeletomuscular system. It is elastic, and the laws of asymmetry 
localize loads in one place, while the other parts of the home don't 
experience them. This is already a reality." 


"And what does your fantasy say about the iinks between an underwater 
settlement and the external world? You will agree that it was easier for 
Captain Nemo on his Nautilus?" 


"You are correct. In our program there are fewer finished solutions’ than 
problems. We are hoping to create an elevator shaft, the basis of which will 
be the biologic system of a blade of grass. You know we have ganglia and 
interganglia. It is simpler to call these unique springs that damp vibrations 
and wind loads. Galileo said, 'A strong storm will destroy an oak tree, but a 
blade of grass will only bend in the wind and stand up again.’ This is the 
optimal combination of elasticity anc rigidity. 


"In the ideal, our underwater structure should adapt to conditions of life in 
water as do living organisms. As little as possible should be expended on 
life support. This also means changing shape depending on mechanical and 
temperature loads, and the photosynthesis and cellular basis of the coating 
should be capable of sustaining pressure to thousands of atmospheres because 
each cell is prestressed with air or water and many more things as well. 


"Ali these tasks are bionic and fully accomplishable. Another matter is more 
complicated--no one knows how to process human life support wastes in water. 
Of course marine organisms solve these problems automatically. They don't 
pollute the water in and of themselves because they live in a closed biologic 
cycle. Take the reed for example...They now plant it on the shores of the 
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Rhine. It turns out to be a splendid filter for water." 


"Yuriy Sergeyevich, how long do you expect this unprecedented work to take? 
And certainly the result won't be integrated immediately?" 


"The plan is to create a full-scale prototype of the size with a room 15 to 20 
m* by the end of the five-year-plan, lower it to the oottom of a basin, and 
watch how it operates at corresponding loads. The following year we plan to 
make a very small model and test it in an aquarium, We have a lot of doubts. 
Only through full-scale tests will we be able to determine the correctness of 
our explorations and hypotheses. There are no precedents for this work. 
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